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They Time. Service ‘of, the ridory.” G. Bigoutdin. 
(Bull, Astronomique, .3.. pp; 1923. For _ptevious Part 's 
1246.0 The Density of the. Oxides fz Zirconium and Hevesy’ 
and? Vs Berglund.:, (Chem., Soc,,.J.. 125, pp. 2372-2375, Nov., "1924." 
The ahalysis of a mixture of. the two elements can can be cartied out easily 
and quickly by measuring the density of the mixture of ‘theit oxides wi 
hafnium dioxide’ is, nearly ,twice, as. dense as zirconium 
the method “is: fairly: The ‘density of zirconi dioxic le" 
beet’ ‘found! toyvary between 5-45 and 5-89. variate ns ate most 
probably-due to: the presence of; variable, amounts of an amorphotis ‘matter, 
or ‘possibly to:hollow/spaces/or air enclosures in oxide powder.’ The’ 
author! shows that by always preparing the oxides by exactly the’ same’ 
method reproducible values are obtained, which can be used to ee 


for: Viscosimetri Determination of 
N. Hy Hartshorne. (Chem. Socs,J, 125.,pp.. 2096-2099, Oct., 1924:)! 
Instead’.of \prepating saturated: solutions at different, temperatures and 
measuring: their. times of flow jin. a, viscosimeter of the “Ostwald 
successive solutions are prepared, in. one and the same vessel, th 
effecting a considerable, saving of time.. This was done by” 
capillaty:pipette,) with, paddles;attached to the end as a stirter, so that’ 
samples’ could be; drawn. up, into, the. bulb and the witho flow through’ 
the ‘capillary measured: by, merely. stopping the stirri ring, without 

Supports. S. Sheppard, and F. . ‘Elliott. (Eastman Kodak 
Research: Lab.; Optical, Soc. of ‘America, J? 
Seiv ‘Inst. pp: 1815484 Ang, 1924, )—In studying the behaviour of' the’ 
gelatine film, om patogrephic plate ,etc., during the processes of dévelop~' 
ment, hardening, etc., it, is necessary to follow the swelling of ‘the’ film ‘as’ 
a function of time-of immersion wi slate ‘from the’ dish 


> 
J 
> 
AX 
> 
> 
tag 
We 
£ 
\ 
\ 
\ 
| 
: 


direction. of, travel. The curvat 


Ty 


and without interfering with the process. 
described in the paper has been devised, based on the principle that gelatine _ 


ee ee a such as glass plates, swell only in the 
direction of their thickness. The instrument consists of a balance beam 
pivoted on a vertically mounted stage micrometer. From one end of 


the beam» @)sil of which re: paitable 3 


the micrometer ; the difference readings ‘gives thé swelling in a given 
interval of time. The null position is accurately obtained by viewing in 
an eye-piece the images of an illuminated slit reflected from small mirrors 
fixed to the ends of the bédmi ‘he agreement between the swelling 


Inst. 9. pp. 341-343, Sept., 1924.)—Describes a 
pebbles and. ‘cobbles and accuraté’ to “within fom 
to 100 mm. radius of curvature. A Block’ is’ shaped: toa’ cuspate | 
curve designed to give a uniform percentage accuracy on ‘the'scale;:. This’ 
suse im inva straight line until the object to be measured just touches both 
ofthe curve and also a straight edge inclined ‘at a small angle.to the 
rec ure is'measured ‘by! 


tiom,.. Ac) pp. 692-504, Sept. 29, 
The. apparatus by Recknagel for méasuring the speediofia 
current is described 3 in detail; ‘together with‘ a Series’of experimental deter-. 


-minations, made with, the disc at ‘angles toithe direction... 


box, 


principles were. registering for use on 
in height determinat usual bdrograph ‘boxesof \ribbed cametal 
were, arrang of five ‘each’ stich group:@ 
control spring (was. ‘arranged je effect of temperature jis largely elimi- 
ne changes for ps afe to‘oné another. 
S.are given. whith s obtained! for" Ged puch phe 


men’ | 
improvement i is on previods types of these SuRe 
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feat eS, ,0 €xisting types are summarisea’ and‘ their: wsual SOUrCES. O 
error indicated. A type of aneroid “barothéter is described: in! which: | 
a metal. box of Special shape is’ closed’ at the top by a ribbed diaphragm; | 
a metal plate; ‘to the'lower surface: of ; 
4 
of vhich’ just ‘reachies’to the bottom of the 
‘plate rests the ‘kmnife'edge of aismall. 
hie movement of the diaphragm- 
‘nie ‘diaphragm. 
‘@ldstic after? effect ‘i i 
att ‘elastic after ‘is obtained 
effects’ of temperature: dfe;:very 
4 
; | 
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(PHYSICS): 


System fr Seif Racering, M 


hourly 
andelectromagnets:. operating: mechanisms.on. the; various ,instmen 
The clock: moveitent ‘is ‘oplted :todanaizon ibratket built; inte .the to, 
a foundation. fixed: separately ,and canse, 
quently the hanging of! the pendulum: és anatiected when) winding up, the 
clock: (The! seconds hand carries a! Pt pimstipping into a dropief mercpry; 
covered ghycerine: and ‘comtactois ‘made secsi (each .minute, 
The mirrute! hand! closes a very: lightyPt! ieontact for, about | 30; sees..each 
houry'!« Av'speciab pattern of! electromagnet employed and, different, 
methods’ were “used ito cconnéct the! movement of, the armature ,with the; 
mévihg part of several different recording instruments, some of, which 
required much larger forces to actuate them than others. ° RSE 


°Bibiography You! Measuring aunith. Special Reference; 


to-Instruments and Methods of Metrology used in. Meghamical  Enginesring,. 
F. J. Schlink. (Optical Soc. of America, J. & Rev. Sci. Inst. 9. pp. 309- 
thé following heads General Material; Thedretical.or-Basic,on Physical. 
and’ Mechanical /Instruthents: 2]/Measurement; and | Production,of Small 
Litiear ahd “Atigdlar> Displacements. arid Theory.;.and; 
Meastirement of Vibrations Measurement of Speeds and Time Intervals, 
4:' Frictional and ‘Other Dypes of Hysteresis and their Relation to I 


ment Design and Testing’ “Aceutaty, Sensitivity and Variance, Dyna: 
mométers-—M 


easurement ‘of Forte (except Weighing Scales); Tonque.and 
Accelerations. | (Control of Temperature and Humi,, 
dity, Weighing Scalés.'18 Pressure: Gauges,» Manometers,; Aneroid; 
Barometers! Engine Properties:|.and; Design 
11: Miscellaneous Insttuments.:. odd dniag daidw iS 
at Motion bediuteb to tretxe lotetei af dtiw ai 
4p Investigating Ocrtain Typesiof Fluid Motion.:.Ej Ne. 
da' CP Wihewis. (Journ: Sci Instrumente «pp: 3737, 
377: Sépt?;! photographsiand | diagrams, 
striction aise Of! ati appiardtus! to show phenomena discovered, 
aitd G) lv Taylérin acrecent paper [Abstract {1618 (1923)); ; 
, thé Way in which 'theliquid between two-rotating cylinders moves; 
the velocity exceeds a certain minimum, in helical «vortices. 
srs ae ase is on a much smaller scale than Taylor’s. The internal 
mm, in didm.) theouter 4 glass:tube 


a refractivd index, so that the distortion ; 
due tettaction is’ absetit) and consequently photographs can: be taken. 
from’ which attual be obitaindd:: For. 
this a flat beam 6f: lightis used; and liquid containing particles of; 
colloidal ‘in “suispénision’ ‘results 


and, 
phs! ate’ promised elsewhere! « to 


10} vyadions to died lator one diod 


Now) insttoment .for determining) ini con: 
{with fishery problems the residual currents in the water, the. 
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mstrumerit there. ‘which: rotate- when jit. is loweretk into 
the ‘sea! ‘These connected'/throtigh certaiii géaritig which releases 
phosphor-bronze Balls "froma hopper;:and, allows :the-balls to roll down 
a' groove ofl specially pivoted’/magnet and!so into: divided ichamber.. 
This Chamber during the course ‘of observations: is: orientated according. 
to the’‘cutrent,; the‘ whole instrament: being kept in the currenti’’ by 
miéans of ‘a ‘vane.’ (“The shopper: holds ‘some: thousands..of balls. ; 
Séctors in’ the divided ‘compartment ‘are: 20° and by the use of o 
traverse’ tables it\is easy: to; resolve the -values ‘(numberof balls) 
the’ four ‘cardinal directidns ‘and ‘to find the magnitude: and direction, 
of the residval curtent ff mileage ‘value’ of: the: balls be known, 
thé’ present instrument calibration against log-ship observations. showed 
eto Chronometer Spirals with Pinching Pieces (Vetterlein System). 
Effect of Lengthion: Skin Friction of Flat Surfaces. T.E. Stanton. 
(Inst) Naval Architects, Trans:,66,/ pp. 214-219,. 
1924, Engineering, (117. 30,:1924.)--An. experimental. 
invéstigation, carried out ‘at ‘the National Physical, Laboratory, is de- 
scribed, from ‘which it‘is concluded that, as régards the effect,of length of.a 
plane surface moving in'a fluid; 'skin friction cannot be taken to-be depen-. 
dent entirely on: the’ relative velocity ofthe, surface, and | the fluid jin, its, 
imtiediate® vicinity; unless -d¢companied, as isuggested by Froude, by, 
some mechanism “by means of which! the: particles.of fluid are; supplied 
to'the surface ‘at a rate. which inoreases‘as the distance from. the leading, 
edge.’ Such a mechanism isin agreement withithe result of recent investi- 
gatiots which point to the existence: of) a: coefficient, of jeddy 
increasing in value with the lateral extent of the disturbed motion. The 
result‘of ‘this action is that: frictional wake may: be,regarded: as having 
practically: ino ieffect ion Skin’ friction. ‘The zesults. obtained.Jead to: the, 
further general ‘conclusion: that in the experimental study, of the friction 
of rectangular ‘surfaces which are relatively Jong in the direction of flow, 
the’ effect’ of ‘lateral dimensions of the surface ‘on; the mean intensity of. 
friction‘ cannot istrict similarity i in. the. 
256; i dnfluence: of sof the ¢ Solid F 
I: (RoyvSoc., Proc. 106. pp., 341-946, Sept.1, 4924. 
coefficients’of friction: for clean: faces. and. for faces, flooded. with normal 
paraffins; ‘primary. alcohols, fatty.acids were,determined for,fourtypes 
of: steel, namely, 60-ton alloy’ steel,,nickel-chrome. steel, medium, carbon 
steel, and mildisteel, and one sample of phosphor. bronze. , _The.coefficients. 
for bronze:on ‘the first: three! types; of steelare also. given. . The. results. 
given show that definite relationships exist between the differences in the . 
coefficients of friction for a particular. molecular weight 
when both surfaces are of one metal and both are of Soother metal, for 
the’ different types*of Jubricarits.” It wwas.observed that the solids which 
gave the lowest values of j: were those which were most torn by; the slidin 
of the burfaces’over one another, and from a microscopic. examination.o 
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frietion with hardness Was not snccessful.: [Seealso Abstract 249 (1923).) 
of the Bffectiveness of Lubricating Oils, D1 
‘witz-Wegner. (Zeits. techn. Physik, 5. 9. pp. 378-384, 1924.)--The 
“effectiveness of a>lubricant depends: on jits) power. of wetting, the metal 
‘Surface! of the bearing. As this capacity differs with different. mania. 
the latter have also to be taken into account in estimating the prope 

-of a lubricant. ‘Apparently ‘the wetting capacity increases with theratio 
Of compressive strength of the’ metal to thatiof the lubricant, 
‘mination’ of the latter* quantity involves aknowledge’ of; the ‘molecular 
weight and’ the volumetri¢’ modulus ‘of elasticity: Aosimpler, method 


258. The. of Surface Tension on Dens ona 


ts Chem. 112. pp. 167-17 20, 


for the suriace, tension, of liquids and the results of Young 
the liquid ..and,,.the. vapour ..density by,.employing th method 
of, least, squares... ‘Thi the, form, for non- liquids 
characteristic of the liquid, T.=,temperature, Ts = critical temperature, 
‘A = density. of. liquid, == density, of vapour, . Very good agreement is 
obtained between the thoetuanred and calculated values ofa a for seven liquids 
of,vaxying types. . For temperatures remote from the critical temperature, 
Smay be neglected, and, therefore from the equation above the relationship 


2 
“hold. “This shown tobe the “case” by 


A’ further development /of the above expression introducing: molecular 
proportions yields a relationship which should be constant for all liquids. 
This is found to be true for the liquids studied, i.e. benzene chloro-benzene, 


Surface. Tension. of, Teivalin,. Dehalin x 
phys, 
Nov. 20,,1924.)—The values, found, were, te 


pp | 
: 493, deli, 210,. 


in 3 


"260. and Dé GN. Atitonott. (Zits. 
phys. Chem. 112. ‘pp. 461-466, Sépt. 30, 1924')-~According’ 
lacLeod (Abstract 190 ( and A; Fétguson [Abstract 729 (1924)) 
he pap id ‘tay be written as a + Af where is 
a constant.and.A is. tlie” ‘between the liquid density and’ the 
saturated-va apour density. The. author finds that no formula with a 
cémes to the tonclusion that no formula 
ver a wide range of temperatilres Cah be fouhd; oni account of charges 
structure of ‘the quid id Which ‘cause, discontinuities ties itt ‘the ‘experi- 


~ 
>. 
ve 
= 
‘ 
ag 
5 
é 
4 
Fin, 
EY Ag 
A 


Tenacity of Bins by Cold: Teeaiment: ‘G.Masing . Polanyi. 
f. Physik; 28. physical tenacity 

of athe fteshly worked at:862 atnounts to 45 kg.fmm.*.and is much higher 
than that of zinc at a. red-heat. The tenacity of fine-grained material 
with grains about 80 4? reaches 15 kg./mm.* and is higher than that of 


The of yotalline is dlways higher than that of the 


262i The ‘Sobution> of ithe Problem of Static Blasticity. 4 
‘Somigtianal: (Acdad: Torino; Atti 59.5, and:7.. pp» 91-102; 
problem! of ‘the: equilibrium: of -elastic: structures:leads to 
system! of differentialyéquations whith, in: the'case'of isotropic bodies, 
assume Very simple form,'the genéral solution of. ‘which: is: the: purpose 
-@f the present article. Owing to its mathematical nature the article 
annot be Suitably abstracted and be 
‘SG. ‘Torino, ‘Atti! 59: 11212! pp! 196-202, ‘the 
of 'a lattice stractire are Stipposed elastic that their 
‘Tengths vary in proportion ‘to thé ‘Stresses ‘dcting’ upon them, it is demon- 
‘strated in this article that the solution of the Problem is' unique and well 
‘determinéd ‘subj edt the'‘tditdition that’ the poss ibility of equilibrium 
cists it Of ‘non-élasti¢! elements. *probietn ‘is’. ‘treated 
cally, so that 1 articlé Should ‘be eonsulted: B. 
tothe ‘Theory ‘of Blastit Distortions: iP. 
St. Torind; Atti; 59.849. ‘pp: author 
analyses three types of distortions; wn, respectively-as the distortions 
of Volterra, of Somigliana and of ‘Colonetti He shows that fromthe 
ytical' point viewlitis easy to establish’ a characteristic relation 
Elasticity. A. Ono... (Kyushu Univ. Coll. Eng., Mem. 3. No. 2. pp..87- 
1024. In English.) various’ conditions! in which: ;strain- 
Variati and stress-variational equations are applied, with particular 
tten: ‘latter, ate considered in’ detail and ‘the results ‘of calcula- 
ns Are compared actual experiments,” defféctions: being observed 
‘Steel ol ectangular sections, with’ particular attention to the 
The calculated values for‘ ‘deffections ‘ate found to’ be 
tthan, the observed values for moderate loads, but the differences 
dectease. with, increased. load, and finally the calculated values are found 
tocbe smaller than the obs ed values, with.high loads. This i is probably 
“aceounted for by the, fact. of elasticity was assumed to 
be constant | B. 


forced one over the diameter slighth 
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it, the system of tibes. this: obtained shows a state-of intermalytension. 
such thatthe circular fibrés:of the:inner: tube those 
ofthe! outer: tube’ stretched! The: fibres: of the intermediate tubes,,will 
‘thus’ be partly stretched :andpartly: compressed,,. proceeding. from, ,the 
exterior to Thisstate .of}internal. tension depends, 


solely 
‘on the difference:between the initial radii.of the cylindrical surfaces which — 


‘are ‘to! be ‘brought into ‘perfect contact.;» With: a. view, to jits. practical 
(utility! in) the .construction, of. 


artillery;"the «author mathematically, a, criterion 


which’shall:serve asa ‘basis for the direct estimation. of the, tensions, and. 
conipressions developed in the various tubes as a function of the difference 


ins in ills ‘Toth, | 


The Diagram ofthe in of 
“Aeroplanes.” (Aééad? Torino, ‘Atti, 69.14. 

308, Review ‘Of Vatious ‘attempts find a) mathematical 
“forintila Which ’ shall ynariic theories into’ agreement-with 
mental tesults.! Theproblems ‘ate'worked Oat by d series of curves. 


io 126%. Oni Viscous 7 ible 
Fluid in (Accad.,.Sci., Torino,,Atti,.59. 
opps: investigating motion..of. perfect 
fluids:the potential function:is excluded, and only the function, of current 
advantageously employed inthe case of plane,motion,.. When. 
its is hot:too complicated, itleads to results more general than, those 
obtained either purely analytical: methods of;approximation,or by 
accepting physical simplifying -hypotheses. ».; In; considering the. problem 
of the extinguishing of vortices formed by. any /cause.in a.yiscous incom- 
-pressible fluid; in’ plane! motion, having previously found a, special form 
‘suitable for representing by. Fourier’s integral any function of current 
at the initial moment, we obtain from this the form of the function of 
subsequent moment, and:therefore all the,elements:of the 
emotion! problem has'been solved'by Terazawa; of Tokyo University, 


butowithout employing: the: ‘functiom: of current and) in the, special..case 


of symmetrical disposition ‘of/infinite rectilinear vortices | about an axis, 
and ‘by various: English and: American’ authors;in: the case)of an. isolated 
wortexy The author's investigations tend to show that the law of cyclones 
denown ‘as: ‘law: is: theoretically: mathe- 


270, On. Some. ‘General. oper ties. “of ‘Motions. 0 a 
Riaboucitinsky. ‘Rendus,, 179, pp. 881-8 3, 
1924,)—This entirely mathematical paper first deduces the equ area i 
irrotational motion from the rotational. The equation ‘of pressure “Ys 
next: derived in, terms, of the. .velocity; of displacement. of the point of 
intersection of a, current;and an equipotential line. .. The general, Lease 
_Non-permanent and permanent rotational. motion. is. then ¢xamined, and 
extended to.,.permanent.. irrotational.,. motion... Finally, the, 


the initial internal:diameter: of the one, which is to enclose 
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temperature than ‘liquid air. A manometer and M 
500@:c.c. capacity were used, the, for pressures 
below @-015 cm. the outer. brass cylinder, -only was. used the 
decrement fell off. quite decidedly from 76 cm. to about, 30.cm. Hg. 


271. The Damping of Torsional Vibtations»in Air ab Reduced Pressures 


Wagner! (Phil: Mag.’48. (pp: ‘847-859; logarith- 


mic dectément of hollow’ aluminium ‘cylinder; ‘suspended : by bifilar 
suspension between two concentric brass cylinders, ’ with. air gaps.of about 
was different \pressures.' small piece of 


magnetized watch-spring ‘was attached’ to ‘the small mirror: by: means of 
‘which the deflections ‘were’ measured, and the oscillations »were, started 


by means Of ‘a’ magnet ; ‘the suspension was adjusted so that, the 


‘system ‘was‘at rest; the torques: due to the suspension and to the attached 
‘magnet were both zerol: “At‘low pressures, when the! mean ‘free, path: is 
comparable’ with ‘the distance d between the fixed and movingscylinders, 


‘there’ will be slip, for‘which allowance must be made, and: the: logarithmic 


‘decrement A will no longer be proportional to the coefficient of ‘viscosity j. 


Low, pressures were obtained by means of a Fleuss-Geryk oil- um and 
a charcoal tube. cooled. in, liquid oxygen, which am con stant 
‘with 


‘This effect was noticed by Crookes, for all gases except hydrogen. Between 
30cm. -1-5.cm. ;the;.decrement is constant, then falls off slowly. to 


0-15 cm. and more rapidly afterwards. At about 0-015 cm. the mean 


free path is approximately d, and the decrement falls off very rapidly. 
‘In the logarithmic decrement against log p curve there point of 


‘infléxion, and the decrement appears to approach a constant value, ‘about 


“0:05 of its ‘value at atmospheric pressure ; this residual damping is due 


to friction ‘in ‘the silk fibre, etc. . Similar results ‘were obtained using both 


‘cylinders: ’ ‘When the mean free path is greater than d:collisions between 
‘the molecules ‘are infrequent, and they travel to: and fro between the 
‘cylinders, reducing the angular momentum of the oscillating! cylinder. 
“The loss of momentum ‘proportional tothe number of molecules, 
‘to the pressure, and to the mean molecular velocity, which ‘is constant: if 


Bock. (Zeits: Instrumentenk:. 44. pp. 431-442, Oct., 1924.)—This 
“paper considers the different disturbances due ‘to variations of air-density 
“On! the pendulum period: by an investigation first of the individual effects 
and then ‘generally from the standpoint of hydrodynamics. | Five different 
— are examined; viz. aerostatic, aerodynamic, viscosity, variation 
of ‘amplitude, temperature disturbances. ‘rigid. hydro- 


53 


: éydamic investigation of a case with the simplest boundary conditions 


has enabled the aerodynamic and dissipative disturbances to be. com- 
prehended. in a single scheme. {See also Lamb’s Hydrod amics. 

the other factors are derived. The’ 


"273. of Waves in ‘the Solis. 


‘Stoneley. (Roy: 106. "pp. 416-428, Oct. 1,’ 1924.)—A 


mathematical irivestigation of the conditions of propagation of’ waves’ of 


Rayleigh and Léve types ‘along’a plane welded surface of ‘separation 
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ineachdo not greatly differ. The case of Love waves. wera toni bounded 


‘by* two “infinite ‘solids’ is ‘also» considered 
at ot t0n veoh dotdw BEN 
Some Relativistic Problems of ‘Rotation. 'T.: Takeuchi. (Phys. 
‘i Soc. Japan, Proc. 6. pp.-14-27, Feb., 1924. )—Employing the 


method of tensor analysis, the author extends Thirring’ 's work«{sée Abstract 


449°(1918))} to investigations (1) the influence: ofthe uniform rotation 


of a thin ‘rigid ‘circular ring’ about.an axis: perpendicular'to its plané'on 
the: motion of point-miasses *situated either very: tear the centre or far 
‘outside the ring, and (2): ofthe influence’of ‘the uniform rotation of a solid 
‘rigid: sphere-about' a diameter! on the motion of point-mas¢es outside the 
‘spheres: ‘The »tespective values of «gravitational: potentials'\z,,, “being 
expressed in’ the form’ =: yim’ which §,, denote: the 
Galileian values,’ the ‘author deduces ‘expressions for’ the g;,, andy, in 
‘terms of the radius of the ring’ or sphere, its mass and angular velocity, 
the velocity of light::and:the gravitational constant. «The effects’ pro- 
duced by the rotation of the sun or of Jupiter‘upon the path: of a ray of 
light passing by their respective edges are shown to be too small to be 
vobservable:;:An expression is’ deduced: for of 
Ade. 275. The Effect of a Hole ina Plate: iw. G: 

Mag. 48. pp. 1014-1024, Nov., 1924.)—In a recent paper [see vl se 


(1920)] ‘the effect of a. circa ‘tension member ‘on ‘the distri- 


bution of stress'is studied experimentally, and it'is found that the stresses 
‘considerably ‘enhanced ‘(to ‘about’ thréé times ‘the average) at*points 
‘on the boundary of the hole!’ ‘In af*appendix, a mathematical investi- 
gation, limited to the case of an infinitely wide plate, ‘is given; and the 
experimental results are in close agreement with this, notwithstanding 

e use of members of finite width, \ The present author now investigates 
the ‘stresses near'a hole ‘in 4" bent plate, sinte similarly enhanced values 
“of the’ stresses ‘are’ to be expected, and an indication of their amount 
has’ now been obtained. Diagtams are included showing relative and 
‘true contours near a hole in a plate bent into a 
The paper is entirely mathematical. . Ho. 


1976. Application ‘of ie Batiste for the of” 


‘the’ Doppler Effect: la Rosa: *(Accad. ‘Lincei, Atti, 33. ii, pp. 5-10, 


“fuly, 1924.)—This is a ‘brief ‘note in continuation of previous ‘arguinents 
‘on the ballistic’ principle [Abstract 2903 (1924)), and is in particular a 
ply'to a note by W. de Sitter in the'Astr: Inst. ‘of the Netherlands, Bull. 
fol: TI, No. 87. 121, May 31, 1924). The paper shows both mathe- . 


tially and by reference’ td astronomical examples that the ballistic 


is in agreement “with the various aspects, etc., of the Doppler 


Refetence is made to ‘the and the 


is advanced one stage father _ GB. 


du Val. (Phil. "Mag: 48. Pp. ‘917-927, Nov., 1924. ‘obtain a 
notation for products of linear | tensors independent of the’ summation 


convention and the position of the suffixes, the author defines s three groups 


VOL. XXVIII 1926. 
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‘of ;prodnets: of: pairs of linear ‘tensors;:and names them ' 
| progressive, scalar; :and.regressive Grassman products... He then ‘estab- 
lishes the relations ‘referred: to jim the :title.- ‘Their| chief.interest, lies in 
the fact that they reintroduce into electrodynamics:that: similarity between 
electrical and magnetic phenomena wine: does ane ue appear in the 
248. Simple of groaned by. Law. 
Ae Forster, Verein, Bull: 550-567, Nov., 
~1924.)--The author’s reluctance. to accept the recent proposal:made by 
Je Thomson that the inverse square law should ibe modified led to 
‘investigate, certain: simple cases of. pendular’and revolving motions in 
an elliptic path, at:one of: whose foci'was placed an attractive:and at; the 
other a repelling; mass!;..The results are applied to a model molecule 
(originally. suggested. by: Fajans) in which an electron describes an elliptic 
‘path. about a- positive charge at one focus and'a negative charge at the 
other.;.- The: focal. charges: are supposed to be maintained: in equilibrium 


279. .Growthand Wa of G. Friedel. » 
179. pp.) 796-799, 27, 1924.)--Experimental proof: that the two 
processes are essentially entirely symmetrical with one —— the 

-pp..78-80, 1924.)-—Revision of Schénborn’s theory {Abstract 1404 (1922)] 
_ taking time into account... The.velocity of flow. is.an exponential. function 


of the time and zeTO they elastic, limit ‘constant, at 


281. A Theoretical Calculation: ‘of the of Coa 


we e. W.L, Bragg and S. Chapman. (Roy. Soc., Proc. 


PP. 369-377, Oct. 1, 1924. }—The edges of the thombohedral_ cells, of 


which calcite is built up, meet at the angle 101° 55’. . For a number of 


other carbonates this angle varies little from this value, the maximum 
“being. 103° 4-5’ for FeCOg. Sodium. nitrate has avery. similar form. 
‘This close agreement is not fixed by the symmetry, and there must be 


some f 1ental reason for it, .The.angle has been calculated theoreti- 


ly.  It.is assumed that in. calcite the electrostatic. forces.correspond 
to those between charge. +. 2¢ at the centre of the Ca atom, -- 2¢ at the 


centre of the O atom, and -+ 4e at the centre of the C atom. Forces of 


repulsion are assumed between, these centres when the. atoms approach 


_ one another closely. The. crystal. is supposed to be deformed, so that 


the distance between neighbouring atoms is not altered, and the forces 
of repulsion do no, virtual work. .A small deformation, should be possible 

as a Art proximation, ‘without altering the, potential energy of the — 
at by calculating the electrostatic. energy . for each configura- 

i hebeida possible to find a value for the rhombohedral angle which 

pers the energy a minimum ; this is the condition for equilibrium, The 


; angle thus.. calculated differs. by 3 or 4 degrees, oem the observed, angle, 
but the calculated differences the. 


les, of the different, sub- 
hele the.distance 
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A.; the value obtained by-X-ray: measurements, the calculated: com 
‘come squiteclose to: thase observed. sIt:is suiggested: that this;may be 
O atom attached: be one side of.a Gatom. 
Crystal Structureof Mercuric Sulphide: of. H.-Kolkmeljer, 
Mv Bijvoet and A, Akad: Amsterdam, Proc: 27, 5+6. 
“pp. 890-892, 1924.)—Whereas cinnabar jis hexagonal, the amorphous” 
black precipitated: form .ctystallises in the) cubic system. It has.the 
same‘stricture as zinc sulphide. The lattice parameter is 5- -85. 1078em., 
and the radius of the atomic domain of the atoms 51. 10-8 
On.the- Theory of ia Solid. Part U. 
Frenkel. .,.(Zeits., Physik, 30..1. .pp,. 50-62, 1924,)—The present 
paper, is supplementary to a-previous one [see Abstract 2434 
which a.general. method. was developed: for the calculation of 
_.Teciprocal. effects between. atoms. (or ions) and applied to the determina 
_of..the cohesion. forces in. the diamond and, in the binary ionic lattices of 
certain, salts... This. method was: based. on. a-simplified atomic model 
with circular electronic. orbits, and calculations are now incladed. for: the 
extended, case. of;,elliptic .orbits. with, processional, moyement,.. 
_ similar, but hardly as. good. results, are obtained. for the diamond, but for 
sodium chloride much better accord with experiment has been, attained. 
_ -The concluding section. discusses, the influence.of atomic polarisation upon 
the, attraction, and. repulsion..forces, and the: possibility is indicated of a 
dynamic explanation of.the latter.associated with the quantum theory,of 
anomalous dispersion. The paper.is entirely, mathematical. H, Ho. 


284.04: Revision of the. Weight of. Analysis 
Antimony. .Trichloride.. F. Weatherill, » Chem. 
46.) pp... 2437-2445, 1924. )—Contains. particulars. of. the 
_. preparation, of antimony trichloride. by the. action, of chlorine, on pure 
_antimony,, and its. subsequent, purification by heating with antimony to 
 Temove. excess chlorine, and repeated distillation im vacuo.in an, all-glass 
ARES The SbCl, was dissolved in a solution of. pure, tartaric acid 
and, compared with pure. silver. . The mean of nine analyses, gave 
748. 0-00086, as the atomic weight, of antimonyy, Willard, and 
McAlpine, in, 1921 found 121-77 and. Hénigschmid. very... recently 
found, 121;76;, the previously. accepted value was. No A. 
4285.,.The ‘Statement of the. Mec sical. Gorre espondence Principle... 
‘artakowsky.. (Zeits. f.. Physik, 29. 5. pp, 294-305, 1924,)— Franck’ 
investigations {see Abstract, 2410 (1923)], which receive a. preliminary 
discussion, have established, the existence of the so-called inelastic impacts 
of the. second kind, the necessity.for which Klein, and. Rosseland 
»Peinted, out on thermodynamic, grounds. Franck.also determined. that 
dmpacts could not only take place. between, atom and electron,, but 
also between. two atoms, The object of the present, paper. is. to, find a 
ical correspondence.hetween the Fourier, development, of the 
motion and the character, of the mechanical energy transfer, 
radiation), With. 99, clone, analogy. 
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which, ‘to! line’ ow by Pauli, 
proof is put'forward for the ‘reversibility of the quantum ‘change: at 
the impact’ between miulti-periodic ‘systems. From the ‘fact of the 
- $ervation of the impulse moment, a conservation of the azimuthal quantum 
“numbers has been derived. The effect of the concealed coupling mechanism 
“at imipadtid régarded as that of a species of forced oscillations of ostillators. 
- A postulate is laid‘\down that the change is détermined 
by thé? ‘inelasti¢ impact;*‘and sdemands ‘arelationship between . the 
“mechanisms impacting systems.: paper! is: mathe- 
"286. Stability of the Atom. D.N. Maltik:”’ ‘pp. 884— 
895, Nov., 1924. )—It has been shown by Larmor that, in a permanently 
stable’ sy “of “ electrotis a system of electrons and a*nucleus 
“fortiing’ an thé véctor ‘sum |is constantly zero, thé ‘fadiation 
“of energy unit time being where is the’ acceleration “of an 
“dlecttén ahd'c the ‘velocity’ of light? "These expressions are shown by the 
“guthor to’ be Geducible by direct: integration of the field’ eqifation ‘of the 
“electron th theory, ‘anid to’ be ‘necéssary consequences of the electron theory 
“of dispersion. °On! cettainassimptions it ‘is ‘then ‘proved’ that’ ‘the 
“priticiple ‘Of permanent’ stability thus ‘established ‘is the necessary conse- 
“quence quantum’ conditions, inthe case’ of ‘a’ Bohr 
“hydrogenatom: “It appears ‘then that the non-émission’ of radiation by 
Bohr atom, ‘when ‘the’ electron is’ ‘rotating found the nucleus, 


‘The Eletivic Moments of Typical Organic Smyth. 
im. J. 46: Pp.’ 2151-2186, Oct., 1924.)—The atithor makes 
“use ‘methods described in ‘a’ previous paper to calculate the 
‘moments’ Of the ‘electric’ doublets,’ due to the’ non-coincidence of the 
centres gravity ‘of the electrons and protons ‘in ‘the ‘molecule 
1070 (1924)]. “The quantities made usé' of ‘are: the indices of 
‘refraction’ ‘at two different wave-lengths, the density of the substance, 
the dielectric constant, ‘the’ molecular diameter and’ certain ‘universal 
constants!’ The'value® obtaified’ is much’ smaller than” ‘that calculated 
“ftom the hypothetical’ molecular structure. This is due to the shifting 
“of charges under the forces of attraction and reptlsion within the mole- 
ule, and depends on the ease of displacement of the electrons. The 
Of satut ated ‘hydrocarbons ‘are very small, of hydrocarbons 
"with “double bonds small,’ but of sufficient ‘magnitude to ‘indicdte a 
‘possible * ‘tendency toward “an ‘electronic ‘shift in the neighbourhood of 
ie “bond.” “‘Kicohols, ethers, aldehydes and ketonés have moments’ of 
e sine ‘order of magnitude as that of water, us required by the hypo- 
eses ‘aS to their ‘structure ; ammonia and the’ amines have smaller 
“‘monlents, ‘partly owing to ‘their molecular structure, and partly because 
“the electrons found the hitrogen nucleus are more easily displaced than 
‘ ‘those abo about the oxygen ‘fiucleus. The paper also deals with the incréase 
a the moment ‘with increase in’ the length of the carbon chain, and shows 
t, in the hydrogen’ and “érganic ‘halides, “moments” of the fodine 
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compounds are lower than ‘the bromine compounds,’ which’ in® 
tum lower ‘than’ those” chiloritie ‘compounds.’ Théo mutual 
répulsion Of two’ halogen’ atoms'decreases the moment,’ the shift‘of the 
paits"6f ‘binding’ eléctrons: to the NLA: 

Variation ‘Of ‘the Viscosity ofa Gas with’ Temperature, 
(Roy? Prot: 106. pp. 41-462; Oct? indirect 


of investigating the’ forces ¢alled into play! when’ gaseous molecules’ 


collide is to assume a definite law ‘of force) and deduce the relation 
the viscosity to the “temperature by means’ of* the~ kinetic theory. 


Maxwell assumed that the molecules repel ‘according to the inverse fifth 

law; more recently formule have been obtained (1) for repulsion 
according ‘to the iriverse #th power law, (2)° collision’ tike rigid’ elastic 
spheres, (3) rigid elastic spheres with a weak attractive field of force 
surrounding them. The last, Sutherland’s model, has given the best 


agreement between theory and ‘experiment, but there are considerable 


divergences ‘at “low 'temperaturés. » The author uses”'a molecular. 
model ; ‘the: molecules. repel ‘according’ ‘to an inverse nth power law, and: 
attract according to the inverse: third ‘power the/only justification for. 
this particular attractive field is that it renders the integrals tractable. 
A complicated ‘mathematical of the problém ‘shows that the 
viscosity” ‘varies’ as PS) where is quantity 
independent” of the température “dnd is ‘the ‘index of’ the repulsive” 
field.” This ‘new “relation “iticludes the: previous oniés' ‘special tases, 
i fm dy ‘Be ‘regatded 4§ ‘general ‘than’ them.” “The 
argon caf ‘be ‘teprésented” by méatis Of the’ above formuld’throtigh the 
whole! rafige’ Of 370° observed: “With” only ‘diver ‘Awhile 
Sutherland’s formula’ 'givés”a’ “divetpende ‘of at the lowest tem-" 
perature. “It is possible, however, to detérmine the values of »~ 
and. uniquely:; with a e y agreement’ is obtained. for 
n = 20 with S = 62-45 and m = 14:3 and S = 38-62; thus viscosity 
alone is not sufficient to determine the nature of the molecular fields 
absolutely; “ahy’ one of range of molécular‘#iodels is a’ pos- 
sible one. The hature of the atttaétive field is left! undetérihined. The 
following table’ gives the repulsivé’ forces and for 


On the’ Dete 


State of a Gas.” “J. Jones. (Roy. "Proc. 106. 
pp. 403-477, 1, 1924 case of argon the author has 


% 
whe 
VOL. XXVI 
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explain, the -wiscosity [see menting Abstract] 
he. now; obtains a,model.of the same. type ,toexplain, the experimental. 
data voncerning: the equation: of state. of. the; gas,.and. finds its relation, 
tor. the viscosity models... Kamerlingh ;Onnes deduces; from, the ,obser-. 
vations the empirical equation pv = A + Bjv + C/v? + Djv* + E/jv® 
where —.F,, the virial coefficients, are. determined: as 
functions .of the temperature to fit the; observations.) It is shown, that; 
B canbe evalnated,in the:case of the:general model which explains the 
viscosity results, though. the, force is found. 


14-5} 500'x +806 13 - 818361078 1698x1078: 
21° 426018 107294) 20610 | 4 - 2+ > 


In. an, appendix the recent ‘results: ‘of. Holborn. and, Otto are ire. 
which, give. the, isotherms of, a number of gases, including, argon, at. 
temperatures. between , and. 400° C.;. these. the . different 
models, the values in the following table, those of d A, being in all 
cases less than those, deduced from Kamerlingh. Onnes" results ; while, 

the diameter. of, the rigid sphere is about 10% greater. hs that given 


NE 


The <ecialll Work ot Holborn and Otto is shee used to investigate 
the fields of helium and neon, using the same methods. The discrepancy 
between the seguits obtained : ‘by,the viscosity and equation of state 
methods may; be.due to the sfact, that .the molecular fields determined 
are not strictly comparable ;+: one method gives the forces between 
molecules durigg an encounter, the other gives a statistical average of 
the forces on a all those which | surround it. N. A. 
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polaxised. casben; atoms: Thevaddition: 
-allene,:and, ‘the -tearrangement to 2<bromobutane: 
are, better, explained;on,the basis! of-electron displacethent;the author’ 
has; found; experimentally ‘heatet-at>248°; 
rearranges!) to, .2-bramobutane; othe: reattion monomoledular;! aid? 
apparently non-reversible; ior reversible toa'slight extentonly) 
Physical; System: of the, Elements... C. G. Bedreag.. (Comptes: 
Rendus,; 179. 20s y1924.)-—-The limitations: of; previous» 
attempts, at, atrangement,-of: the: elements,:, that: 
Mendeleeft onwards, are: briefly referred. to; table:is:! presented! which» 
contains the elements disposed,,in. six ;horizontal:ranks,: corresponding: to: 
the six, periods, required by Bohr's theory, the: number of columns:béing 
carried. to eighteen, corresponding, to, the.eighteenfamilies of elements 
clearly characterised, by. all.-their, fundamental, properties: It:is shown: 
‘that, this table can, be..represented,.graphically with atomic:mumbers:as- 
abscisam,.and.. the . successive families,,or ‘columns as; ordinates. The 
firstfour periods.of the graph thus) obtained are susceptible of a simple’ 
Dhe Modern: Chemistry :. Kraus. 
(Am; (Chem. Soc., J. 46. pp. 2196-2204, Oct., 1924.)—In a compound: 
containing a large number of atoms a corresponding number of valency 
bonds: exist... In the.course of reaction, some of these bonds break down. 
The; walency bonds. in;ja compound ‘have varying degrees of) 
stability ‘and: those.atoms which .are! joined: by the more. stable ‘bonds: 
remain combined: with,,one, another throughout. series: of ‘reactions. 
These relatively: stable groups are) termed :radicals:: The paper suggests: 
that; stable:groups of elements may be. iarranged: in’ twofold) series! of: 
electro-affinities, similar to: that.of the elements. It:is: pointed vout:that 
the. properties. of these groups.in:the free state correspond ito! those: of, 
elements} of, the same: intermediate: in ‘the series: 
 exhibit;,marked amphoteric’, properties that: 
electronegative or electropositive..state: depending .on conditions»! The: 
properties of the univalent amphoteric groups correspond closely to those | 
of amphoteric:element kiiown. 
The {properties of, the; trimethylstanayl:igroup ‘and .its«compounds: are: 
Suggestions. for, a: Magnetic of: Yaléncy AoP: Laurie: 
_ (Faraday Soc., Trans. 20. pp. 1-10; Aug., 1924:)Phis: 
theory is based on the assumptions t are arranged round 
the nucleus in a series of tings ior she the Langmuir atom, 
and that the electrons themselves are moving in tiny orbits assumed to _ 
of: much smaller: diameterithan the:atom., The ‘atom: is:supposed to: 
be. drawn:inione plane with«the: orbits:of the electrons at'right angles: 
to: thei plané;and:insetted radially:nound the nucleus; so that-they:may: 
be represented in line: with a .north: andesouth® 
magnetic face .on, each, side respectively. According) to ‘this :hypothesis, 
the: combination between) two non-metallic elements-involves the sharing’ 
of: in; the: Langmuir. hypothesis, theicaselof a non-. 
metallic: combining .with a: metallic element, the or 
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more ‘magnetons: is followed by’ the: combination ‘of ‘the: 
with: the inner: shell «of the ‘metallic’ element. This’ view of chemical: 
combination is in general agreement with what’is'known of the arrange-" 
ment of atoms and’ ions inside crystal;'and seems ‘to reconcile ‘the fact’. 
that ionisation of sodium and‘ chlorine has’ already ‘taken place in the 
sodium: chloride crystal with the known facts of solution of the salt in’ 
water. If the sodium and ‘chlorine ions’ aré imagined passing ‘into’ 
solution, they would be magnetically attracted and tend to form mole- 
cular groups, ‘except ‘in so far as they become separated by the hydtation 
of the respective ions, and‘ for any given strength’ of sdlution there would | 
be an equilibrium set: up’ between the number of ions combined! ‘with 
each’ other and ‘the: number ‘of separated hydrated: ‘this ‘agreeing’ 
with: the old hypothesis of ionisation on dilution: as 
\Application of these views to the formation of’ the 
water molécule and of: hydrates indicates that for ** perfect ”’ hydrates, ’ 
_ three water molecules are required’ for ‘ions with either ‘three of ‘six, 
external: magnetons, four water molecules for those with four or’ ‘eight 
such magnetons,; and so on. ‘There are doubtless intermediate hydrates, 
but ‘only. these ‘perfect hydrates ‘fulfil-the conditions necessary in‘ order’ 
that dilute solutions may obey’ the gas laws. Assuming: stitch a method’ 
of combination between two Langmuir atoms, it is shown that the 
a a of the Bohr ‘type 
Lincei, Atti, 33. ii.:pp. 16-20, July, 1924.)—It is suggésted that 
the group of rare-earth elements behave either as di- or tri-valent metals. 
On:-the:lines of the Bohr:theory it is pointed that: whilé the outer 
electrons are two'in number, ‘there ‘occurs within, a single electron over 
and: above the stable’ number; ‘four.’ It is supposed that ‘this: electron’ 
can electron in certain cases, though the trivalence’ 
of such!elemeénts would not be as prominent! as:in the typical ‘trivalent’ 
metals such as aluminium.:; A characteristic ‘of: trivalent metals’ is the 
formation: of.alums; and it'is' probable ‘type: 
| 295: The ‘Application Weber's: the of the 
Deviation: of Luminous: Rays: Fournier, (Soc. Frang: Elect., ‘Bull. 4. 
pp. 6052610, July; 1924.)The ‘paper’ opens ‘with ‘a statement of ‘the 
_ fornyula propounded by Weber for the force F between two masses M 


for the calculation of the movements: of»planets, Tisseyrand found ‘that 
for, the secular displacement: of the perihelion of Mercury the value so 
obtained ‘was only one-third ofthe observed value. The author recalls 

and ‘light.’ : Theoretically; it is ‘then established that: Weber's formula’ 
gives a value, of: for the deviation of luminous rays; which is in 
entire agreement ‘with the mean of the values observed ‘by Campbell: 
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‘regions 
columnar. vortices extending, to, infinity, in, 


¥929)°°At the same time-it'is noted 
‘were ‘Phe: deviation | is 
bb iv Theory atevitation) Radiation. G 
“Astron, ‘Soc. : Canada;>p. 1924 1924,)—>A 


undisturbed by omatter:ithexey exist; -aystems hy positive, 


Distortion of these vortices is. resisted. by. the gyrostatic. forces 


into’ play!‘ Sixtetn-assumptions, age made, and, several, examples, the 
‘applicability i of) the. theory are,given.; ;The traction is 
explained:asithe deformationsof matters, considered.,as elastic, un 
fluid forces produced: by motion: the. Also. the 


orbit8 ‘ofthe Bohr atom/are thase in.which the electron makes a miniz 
nuniber/of encounters, with, vortices. Certain calculations ma 

the magnitude of the physical quantities involved. Av Wh. 


ment ‘of Schuster's ‘investigation,of shidden., periodici 
‘cation to. a' supposed 26-day! period: of | ‘meteorological 
general: ‘cases are! dealt . Separation 
42) “Isolated ‘events oconrring,, in..groups., 
of ‘precipitation, ett:). «:(4):Totals ofa succession of events 
miedns: of ,The,,.theory for 
phenomena and Pasi 


these cases is:applied to:meteorological, 

‘yearly totals: of »precipitationxat-Vienna,, ; No, exact. perio 
found ‘withya: 12-year orother: period forover 
‘The material: is .insufficient.,to jconfirm,, the, existence. .of 


period: for precipitation at | ex 


398! Wind Observations ;,over: the Nu and, S.,Adlant 
Perlewitz. (Meteorolog.  Zeits...41. pp... 317-318, 1924: 


repoft on) the: results; obtained during. fic 
1024, found, that, the, upper ths 
‘gone for’ Wwinds im, moderate Jatitudes: rises..towards, the bin 
risé ‘continuing of latitude: .The W,, wind 
above'the N.Evand:S Es tradewinds. and, the;equatoi 
between and: 20: kins. aver ai belt of, about, 10°. of, 
position of the: layer-moving N, or,$,,with, 
The ‘distribution: of Nz of, the win 
is given ‘for-difierent, latitudes and heights, ..'Gales occur 
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qatte antl trom all ditections: Percentages 
\Jundtofvjdurndys by air: which;pould, be, made. 
‘nd the Canal following winds, ort Ro Ss. 


a Researches into Europea Air Dai with Special Reference 
to History of Cyclones. (Roy. Meteorolog. | 
J. 50. 339-361; Disc., 361-363, 1924. }—Details of the 


of the ait ‘in the! qwatimn sectors: the. tefthperature 
r of available fromy the! con- 
vt at different temiperatuzes. 
Abie’ cotidition “forthe formation of @cyclonesappeats 
OF Watm extending’ intova ¢older!-mass andyso 
0: Pledchroisms Jv Tichanowsky: Zeits. 
tig", 1924.)-“Some’ farther accountiof: vatmospheric 
‘Under conditions:the tho: plecchtoiam ican 
ex Premé“the “two? coin components’ blue and: vidlet-blue, 
are afd’ a turbid ‘blue. ~“fAbstracts 654: (1928) 


bevievai Leotey cde edt to rt 
301. A New Method of Determining the Dew Point. M. Holtzmann. 
h a vertical tube of polished copper, at the top of which 

horizontal line is: marked the tube, ‘atid to 
this ‘line ‘two'fine Wires'ated ai thermo- 

‘the! flow of vthe tempe- 

CH ‘ao of degrees “below: the ‘dew point, : and; the 

“tne heating iis’ possible ito of 
“the so'that'@ew is formed all:over (the portion 
below part/remainsbright. ‘The 
this’ the galivanometer.). Values 

form’ of instrument,! which;.can be,used)in 

ve probe tygrometer} ithe lowee endiof aithin 
Vessel “dontdining ether; through: whieh jair, is 
1b 


‘Coil woind' round the!upper end, a flat/is-cut and 
OH side the "ted! a ‘horizontal it; andthe 

6 fine wires forming thé to: the ‘ends:of 
the. jaca . . Only the small aoc of the rod with the flat on it need be 


‘wint Dy, ON (Nature, l4opp. 684-689, 
before the British Assocs “Toronto, /1924,)— 
qédifications ‘whieh? would! be:occasioned. to 
here “upward “convection would be 
‘the stratosphere‘ would: be lower ; 
along’ Surface whichiis:losing heat 
W. polar) regions; would, be 
TH istontinuities of tere wind 
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velocity ‘the! polar front-would: stil}-oecur. 


Electricity pit the Theor of Cyclones. 
-Of atmospheric. lectaicity, {eee 
‘elements cdincident: with wind ‘veerings,‘based..on 
‘pecords of potential “gradients » 12. 
véerings at least 90° it 'was: found that south-winds: are,accompanied 
a ‘medi maximuin | conductivity»and a minimum potential..gradient, 
air currents. As the turning:points ‘of the wind.,in, 
ima’ arid ‘minime’ to. be 
basge 304) Cyclones: $.8.Visher. 
J. Sei, 8\'pp. 312-816, evidence is found, in. favour 
‘relationship’ between ‘the’ annual 'variation of: sunspots)end-annual 


Raidiogoniomelvic Observations at\ Shanghai. E. Gherzi.° (Onde 

Elec, PP, 542-544, Nov., 1924.)+“In’.a preceding ‘paper the .author 
has shown [see Abstract'45 (1926)} that! systematic study of ‘thei direc- 
tio on of atmos heric’ disturbantes ‘leads’ tothe ‘belief that typhoons: ought 
not to be cohsidered ‘as enttes’ Of disturbances» In the 
it is endeavoured to verify the ‘findings of Mesny' coricerning. (1). the 

dec 


ecrease in deviations ‘with’the’ increase of the distance of the emitter, 
( effect attributed: to’ the» ‘extent of sea’: traversed 
(Meteorolog. Zeits. 41. pp. 293-298, Oct., 1924.)—The paper. deals. with 
the general lines of approach. ly. “employed when. investigating 
climate in different parts of the « in earlier geological times. The 
several sources ‘of error ‘which. occur, in» many, investigations, are, con- 
sidered:in’ detail ‘and: the failure! to_take into accqunt, sufficient fact 
is‘emphasised.’ ‘The distribution. of, fossil, Plants and, other ; fossil b 
result’ vof all factors; composing the climate, 
‘merely “an index of prehistoric, temperature, evidence, . 
action '6ti*rocks, the heaping (up; of/boulders,, the formation. 
deposits, and of the occurrence of zolian sand Anarene are 
ir relation to coexisting climatic 
“Level i! 40 \Reinfall. and. Sunspots. Dixey. 
| ‘(Nate 4 ‘pp: 659-661; Nov. 1924.)++A study: of; the, wariations.in 
éf'‘Lake Nyassa shows the ‘existence relationship between 
“lake level and sunspot numbers similar to that apiece found. for 
VOL. XXV111.—A.— 1925 ‘ORE 
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‘and the ‘imperfection ‘of ‘records of) lake ‘Jevel.,,, Con- 
erable’ variations “in “level ‘have ‘oecurred-duting: historic times, but 
there if no evidence to show that any progressive: rise or fall oe 


W. W. L. 


308, Tidal: Ay T. Dac 
‘Soe:;Proci 106. pp. 513-526, ‘Nov. 1924. explanation. is 
‘given first of the usual'method of development, for the analysis, of tidal 
‘observations, and it ‘is shown that the relations obtained. are: on 
‘whole justified ini practice; but!in some cases the harmonic constants 
‘obtained’ from: yearly “analyses of observations show marked ,variati 
‘Thé' values for Bombay (Apollo Bandan) and St. John,.N.B., are investi- 
‘gated particularly; “Three definite perturbations are indicated, the first 
"having ’a period’ of nineteen: years, corresponding to the period of. feyolu- 
“tion of the moon's nodes; the second with a period of about four years ; 
and'the third a secular change of unknown origin. After removing all 
known perturbations certain secular changes remain, and there is 
ie ‘that tides ‘are decreasing.in range\,at some. , places; and 
jueréasing in range at others’ The changes sea-level are not of suffi 
‘cient ‘magnitude:to account for the secular changes, but they, may be 
‘due “to ‘possible changes in the'sand and mud banks near the ports 


from. Recent. Researches on: .the Periodic .V. 
‘of Glacievs. Monterin, (Accad. Sci, Torino, Atti, 

‘322, :192821924;)+-An examination: of the work of Forel 
Marchi;Paroni; and Somigliana leads the author to the view that os 
_ Mariations are due rather to fluctuations in temperature in consequence : 
of! variations ‘of:radiation depending on, atmospheric conditions, nebu- 
losity, ‘etc.; than to’ greater or Jess, precipitation... The. confirmation of 
this “hypothesis would be of. extreme: importance, as it would warrant 
the toriclusion that the great glacial expansions of the Neozoic, possibly 
also of the Precambrian, Carbon and Permian, were due rather to a 
notable. ‘summer denudation than to, greater of 


Phys sik, 28. 5. ‘pp. 299-324)’ 1924 Within @ solar! radius: distance, from 
no solid “particles of carbon’ could: exist ;.they, would 
evaporate, more rapidly than ‘fresh ones ‘could ‘take their: place; Similar 
results follow for’ other given’ for. also. excluding 


‘aia Movement of a Fluid Celestial Body Combe. 
. \Rendus; ‘179. pp. 795-796; Oct. 27, 1924 
‘sunand ‘certain not turn all of a piece roynd an. axis passing 
through their centre of gravity. The: author could not 
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§ 
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Perspective Shortening in Spectroheliograms and Transparency 
+ the Photosphere. W. H. Julius. (K. Akad. Amsterdam, Proc. 27. 
5-6. pp. 451-458, 1924.)—If the. , were due to a bright and dark 
structure, confined to a spherical of less than a thousand kilo- 


yt ‘there is very’ little’ in 
and an examination of the ‘results ‘Of 
this, the fact does not ear to have’ 


optical density in ‘the gas “4 gas of the a ove deep Pphotospheric’ layer. An 
‘has ‘been devised” ‘to. ‘the A ‘with a 


with water in, the interstices; the whole is a 
glass tank containing water. . A photograph shows a striking. similarity 
to the H, flocculi, with the, same ‘want of. foreshortening at the edges 
of the globe. _Using the calcium, lines H_ or, K perspective shortening. is 
apparent than with H,. a explanation is given for this difference, 
based | on molecular scattering, the distance into sil sun p one can see | 


Lunar Phenomena and Gravity, ‘Torino, 
Atti, 59.2, 3,and 4. pp. 1928-102 The high mountains, and 
deep. valleys « on the moon's surface, lead one to suppose that they. were 
originated by peculiar volcanic conditions. In the present article the 
author furnishes an, explanation,of, this phenomenon... The. intensity of 
gtayity. onthe, moon due, to its. mass (about. Meth, that on, the 


small importance, ‘The, attraction of the sun. and the earth on, 
the moon fifteen times, greater. than, that of the sun.and the moon on 
the earth,,so that the resultant force of gravity on the moon, is, about 
1/90th that,upon the-earth., But, taking into account, the fact that, when 
the moon.. was., subjected, to profound. convulsions, it, was. much. 
nearer the earth than it\is, now, the resultant force of gravity. was then. 
much smaller (1/720, on the supposition. that, the distance, was, only. half 
the actual). would fully, account the, movements, on. 
314, of Ring., R. Goldsbrough.. (Roy. 
..106., pp, 526-552, Noy..1, 1924.)—It is shown that an elliptic. ring 
is.a possible configuration of the.particles composing Saturn’s ring... Such 
a ring will be ordinarily Stable, for conditions similar to;those, inyolyed, 
in; Maxwell's, theory, of a circular, arrangement. “Superimposed, on. the 
motion of the particles in the ellipse are small, periodic oscillations, of 
the same period, while the ellipse. rotates slowly in its own, plane... This 
state of affairs might be detected by the pee analysis of measure- 
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orours shown by Mobilis Rings Ghuckérbutel. 

. for of. Science, 9.1. ‘pp. 83-91, 1924. 
electrolytic methods. lt dealt with by. which N obili’s’ rings may 

‘To. obtain Dest, results the c at ‘ust ‘be sufficiently 

metal surface highly polished, | and the vertical electrode as near 

as, to the. plate thout. touching it. ‘When observed a 


and. pha shor the naire Te 


316? 'Formilla ‘for ‘Purity. 1 Priest.’ (Optical Soc. 
of America, J.’and Rev: Sci, Inst.'9. pp. 503-620, colour 
y be expressed on the 'trichromatic ‘system by means’ of three 
ordinates the proportions in which thrée primary colours (suitably 
chosen) must be mixed in order to thatch the coldur.” It also 
be expressed ‘on the monochromiatic system by the wave-length of the 
light which, with white, ‘will match the’ given ‘colour. 
The fraction of the mixture, which consists of the spectral colour, is known 
s the “ purity '* ‘ol th the given colour, The author deduces, by ‘meatis of 
“Maxwell triangle, formul# for determining this quantity from 
B17. Temper Colours." Mason. (J. Phys: Chien ‘pp. 
1244,’ Dec.,1924.)—The dathor' reviews the several ‘theories ‘which have 
been advanced to account for the temper colours of ‘metals; and ‘inclines 
qitite definitely to the view ofiginally stated by Newton ‘that the colours 
aré catised by ‘ititerference of light reflected from the ‘two surfaces of a 
mote ‘or’ léss ttatisparént ‘film ‘of a 
surface,” in ‘a manner’ corresponding ‘precisely’ to’ Newton’s' rings. 
reticilated or granular structure 6f the film adds" 
colour, ‘while ‘a ‘moderate: degreé® of opacity’ enhances ‘the olour. The 
the ‘material ‘of ‘the’ film ‘itself obscures ‘the ‘interference ‘colours 
inthe" case’ of ‘thicker The ‘theory is Supported ‘by' the ‘similarity 
colour sequence, as films are formed on differetit ‘metals under 
different conditions aetal when the films are gradually removed by acids, : 
while further: Support“is’ ‘piven by the change’ of colour with ‘changi 
angles' Of iticidence vot ‘the’light.” Other views ‘advanced to! acéount’ fo 
these colours, séléctive reflection; ‘diffraction and’ ‘resonance pt 
examined’ in detail and ‘rejected as inadequate.’ ‘Properties similar to 
those’ frilléd “filins aré' probably ‘due'to ‘the’ fine Structuré “of the 
film, ‘bat'these até tinor importatice in the ap ances observed tinder 
‘conditions.’ [See Abstract 1559 (1928). 
Optical Dissolved Salts. “Hi. -vi' Halban’ and 


L. Bbert. (Zeits. phys. Chem. 112. pp. 821-358, Sept. 30, 1924.) —The 
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‘ofa’ high ‘dégree’ ‘of ‘avcuracy inthe study of 
‘Obtained ih this way for thé molecular extinction coefficients} of: solutions, 
Waniber’of absorbing gals) show that: with: dilute -solutions:Beer's: 
law obeyed! ~The’ effects’ produced! om thes¢ extinction coefficients, 
‘the frevencé im ‘the ‘solutions ‘of non-absorbing ‘salts: are ‘considerable and, 
_vary in sign and in magnitude with the wave-length. Spectrophotometzic 
‘measurements ‘én ‘sodium pictate solutions. the. rat an 
added salt. alcohol than imowater. 


(othe theoretical and -thése’ 

has; de } the coefficient 


values ofthe: the observed, coefficients 
the; calculated; ones; (The ,suggested, explanation,,.from, RO 
of the qnantum theory, is that an absorbing, medium, consists ts of. DUALS 
ot systems of and that the of quanta in a 


808, Oct, 1924) The 


for breaks 
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structure 
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coefficient. «and >be expressed, by, the relation 4 
which is equivalent to that of an electrical doublet with moment’ se Pro- P 
portion sur 
rounding at 
with mome of the a 
atom. Diff ralline 
bodies the | > 
and must 
effec of Method chem al binding has been Giscussed DY tucc ut) 
An. Fecen paper, i ith relati mn to their 
anation being given of fice in these substances. : 
| Js ? ite + ‘while! tte’ 
six carbonates of the calcite series shows that, while’ the 4 
Dap a wide Tange, mole ence 
from “Lhe .the oOo Fer a oms in the 
wt the m t importz : same. 
Supostances nly nel PIOUS ait 
the, process ‘of ¢ Jeacd sults than in a 
case, ce PS arc 
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has been made to: attack ithemeverse problem) using; the refractivity data 
to obtain information about crystal ori molecular structure,,,A; comparison 
of refractivity in carbonates and) nitrates indicates that the NO,, gxoup 
is ‘Contracted; cas with the acvelue;for the 
distance between the and O/atomit centres is obtained: The, possibility 
of exteriding similar reasoningito gaseous molecules, is disenssed... H,,N. 
391 sDiffusion’,in Oriented Ls 
Crystals. “A. Pexrteri «(Archides pp. 238243,: JulyAug., 
1924:' Paper’ #ead: before i the Suisse: de>Physique, Lausame, (May, 
1924)—'The author discusses, with the help of the classic laws of double 
various effects move on light by the surfaces separating 
tive thedia of roperties.’ is Shown: 
at ‘the app rent't oft’ on liqud- 
‘indsses' and perpendicular to the direction 
| electric or ttaghetic "not attributable 
tic! phetiomentin but aré ‘natural’ ‘consequences df the known 
étientéd Masses ‘should ‘be’ miore ‘tra 
Nel ‘to the axis of oriéntation than for riormal 
an ’s, anid, “moreover,” transversal liglit (notidiffused)' ‘should 
larised in ‘a’ “ditection "parallel to’ the axis of Orientation. These 
fis tise ‘to hotion of media ‘with anisotropic! diffusion, 


Re ion to the Correspondence Principle and the Rayleigh- jeans Law. 


3; 


ion 


supplementary, matter ..0 Ap recent [see 
standpoint. of the ' loc. 


both ym, theories, provided ih,the former only one 
particular te ed in the multiple. "Fourier expansion 
of, the force tty 
tionary. 

states .sa: tne 
g the character 


iation force is ‘the 
from ‘Stationary state to another. 


orres mce Princip le is hen inde 
well, as 4 rdinarify’ considered. 5 
dlways, with a iven. it ‘is. ible to 
d transitions 1 in Such a way 4 that’ in r ‘the upward ‘and 
ownward optic ged by th ‘he'd relation) are nearly 
| approaches the ‘quanti 
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‘that’ the the’ dtitunt difféteritial ' 


theory 

the numerical values of the:emissibnin the:two:theories agree asymptoti-: 
cally, of necessity athieves!a‘similar connection for :the Phe, 
correspondence ‘principle basis dispersion formula: 
Kramers; which assumes the: dispersion to be:due not: to the actual orbits, 

but to’Slater’s “‘:virtual”’ or ghost:' ‘oscillators’ ‘having the spectros 
rather than’ orbital: -frequenciés, ‘then: presented, Kramers’. 
had ‘both positive and negative: terms; and!:the: differential dispersion. is. 
defined in a rs: 9 analogous to the differential absorption. It is shown 


which on 


for the ‘general tit erate multiply petentiootbit: must be’ 

arded as an important argument for Kramers’ formula. = (“iii 
. Part II, which calculates absorption by a multiply periodic orbit in a 
field tadtation ‘and ‘the corresponding’ the orbits, is 
gely' dynamical, and” ‘presents ‘the’ thathematical analysis’ on’ which 

is largely’ based. ‘It! gives in’ addition the poldtisation produced. 


by indident: waves, ‘catising” and the ‘distortion’ of ‘the orbit 


‘fost: ‘Of thesé éalculations ‘have ‘previously’ been’ 
Method for ‘the Determination of Reflective’ Power. 'Kahanowicz 
and Ada‘ Bstrafalaces:' (Comptes Rendus, 279. pp. 
1924').The ‘paper ‘contains’ the: deduction  of:simple expressions for 
sélective absorption ‘and treflective powers of: coloured glasses: by data, 
obtairiéd' from: certain monochromatic: systems..Im. the),experiments 
desetibed, the source was nickel oxide heated: to: temperatures: between 
°.3920° with Féry’s pyrometric:lens.as receptor. ‘Brief experimental 
details are” included for red’ glass; type| 4612,:and blue! glasses; F 3873: 
and F3654, ‘made by Chott of Jena:>:The energy curves lead to the 
expression, AE,e*", where Ey and: E indicate. the» énergies corre- 
sponding to the total and filtered respectively, T is the 
t t f the source, and § a constant. The conclusions drawn 
| di is the thickness of d the wavelength 
while $ is determined’ the emission 
| zone fae urce 


tot the determinatig n, of 


» Optical, Records.and, Relativity. Morgan. 
18, 1924.)-—After, discussing at some, length the vale 
of optical images on, the retina of, the human.eye,.the a enuncia 
two hypotheses; .namely, (1) that, the spatislntemapomal, relations in, the, 
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in the source of that record yoand: 
(2) that the nature’ of the conscious reference im: perception: ig:such that; 
thé object’ of ‘vision™is ‘fashioned on:the spatio-temporal configuration: 
of the record=that is) that changes im the record are réferred to that which, 
is the source lof that to. show:that: the photographic, 
record implies‘a retinal: record) so thatiit is) merely an instance of vision! 
at second-hand. A good” deal ‘of this article is ‘based:mpon the ipsycho-: 
logical dnd logical aspects: of visionary and optical records; dealt with in: 


Ai. 


Modification of the. Method of for the 
of the. Aberrations of Optical Systems: Its. Extension to Aberrations, without 
the, Avis. Cojan, .(Comptes, Rendus, 179. pp,.893-896, Nov. 
1924.)—-The determination of; the focus, of a zone is made by, photometric; 
measurement, and difficulties arise when ‘the compared illuminations | are 
not contiguous. In the cases of very open systems, . such as; 
photographic. objectives, the eye may not perceive both fields simul- 
taneously:and thesequalisation made by memory... This inconvenience 
disappears ifithe wistial be replaced .by ia photographic Measure, and an 
experimental dévice;is now described for enabling, such; practice, » The. 
compared intensities are: measured by a, microphotometer, and) the focal 
position may. be deduced therefrom. with great accuracy by: interpolation, 
Theoadvantages claimed the method include the superior, contrast to, 
that afforded by the eye inthe iratio.of 8:1, giving the: focal position 
and also .applicability, to the, extreme: regions of. 
the: visible-spectram. | Two examples, are included. An. extension to the, 
case of oblique aberration, is described with an example,: 


the French, Marine and several railway 
examination of, visnal, acuity and of, colour discrimination. 

sed are: letters and signs of’ the Monoyer (decimal) Scale, and 
‘Ting y one letter, or sign is visible at a time. The signs are printe 
on a, ‘transiticent ribbon which’ can be moved across, a window in,a 
containing a of light. “The brightness of the background i is variab le, 


ian for C Sltiontion of Science, Proc. 9. 1. pp. 19-60, 1924.)— 
| ey of work relevant to the subject the paper 
‘ahd theoretical work ‘onthe’ scattering: of 

Firstly, recérds ate given in’ tabular) 
ts' for the theasurement of the intensity. 
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‘acid at and methyl aleohol ‘carbon 
bisulphide'at different temperatures.’ In the case ofthe latter “pair of 
liquids thé intensity’ increases ‘with concentration up to ‘a°maxinium, 
after whith ‘it: decreases with concentration: increase;| The effect is very 
marked jat ‘the’ critical’temperaturé, ‘whilst: at ‘the’ critical concentration 
the intensity: is abnormially maximum: any 
tem perature ‘there’ is a! particular'concentration forwhich' the 
of polarisation effect is more marked: at’ the? 
temperature where thé scattered light is‘almost ‘completely polarised) for 
the critical concentration. “At higher and: lower temiperatures ‘the’ light 
becomes increasingly imperfect itt polarisation: 
Secondly, the subject is treated theoretically. Raman and Ramana- 
than’s forimula is derived by two By’ an electromagnetic 
theory of thé" scatteting ‘light *in binary” 
treatinent of the 'statteriny of light in’ without postulating 
a molecular structure ; ‘the tnedium is assumed of mélécalar structure 
and’ ‘th: molecules’ “‘tréatment’ applied to 
anisotropic. molecules, and_ it. is shown. that for orient 
éntirely at random the tran ersely scattered light is im r 
a formula for the intensity of fight in, 
direction perpendicular to the j primary ‘beam, | 
_ Thirdly, he paper a, Con BY theans of tables and curves, 
etween, theoretical results and shows fair agreement 
between the two. The method used is an adaptation of that proposed by 
Film, Taylor... (Optical Soc,,,‘Trans. 149-174; Discs, 
174-176, 1923-1924. \-—The. paper discusses. the, optical. and, mechanical 
problems inyolved in the production of screen. pictures.from a continuously, 
moving film. The film picture, ‘may; be, reflected from a-series.of; mirrors, 
suitably mounted on a drum which is rotated at a definite speed relative _ 
to the motion of the film. :The various oscillations that. may be introduced 
onmothe screen image ‘by’ such’ 'projettion discussed, ‘and methods 
described for: minimising: or! elimhinating them.:-Calculations ate .made 
showing the'relation that must-exist between the back focal length of! the 
projector lens, the number of mirrors; and the position of stops if'définition 
to! be satisfactory. As! compared: with: the ‘usual’ type of; projection, 
continuous’ projection results: in» a: considerable: saving of: light, «much 
reduced: wear and ‘tear ofthe: film; ‘complete! fréedém of light and‘ dark 
running. AUTHOR. | 
25. pp. 177-199, ‘evaluation of’ the’ aberration 
coefficients of a ¢omplex’ systent’in ‘terms of ‘those of its’ coriponents is 
investigated general basis which is independent of special properties 
of ‘the’ system:' For'‘exaniple; in’ ‘symmetrical “system "the 
refracting stirfacés may be’ any surfaces of revolution, ‘or the iedia' may 
be rion-homogerieous as lorig as they are homogeneous for all’circles normal 
to and céntéred on the axis:’ Two! methods ure employed. 
successive approximation applied’ to equations ‘of: 
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te,obtain the well-known. results:for the six first order aberrations and the 
comparatively unknown;.resnilts ‘of .the | ten, second:,order | aberrations: 
For higher orders this method: becomes:almost,impracticable. | The second! 
method is: based; npon-the evaluation of a function when \it is stationary. 
by. Lagrange’s theorem, (and: gives.a theoretical solution to. the:problem. 
for all orders; The results already;obtained bythe previous method are 
checked this: more general method;., and the addition formule for: the 
fifteen ‘third order aberrations obtained.:;Thesei are given in a 
simplified, form | free from allaremovable terms by the definition of a new 
function jin terms, of: which: the eikonal is expressed. ;/The:conditions for 


A, New "Perfectly, Anallatic. g ‘Focussing, ‘E. 
Taylor..; (Optical. Soc.,.,Trans., 25.,.4.. pp. :200-206 ; Disc., 206-208, 
1923. 1924. new telescopes described. which, while perfectly, anallatic, 
is. of, the interna]. focussing type and combines the, advantages of the 
Porro, construction, with, those of the internal focussing telescope. 


“332. N on ‘a Convenient Bench oY. Testing’: Telese Object Glasses. 

(Optical Soc., 25. 4 Disc., 212, 
1923-1924.) —A is given of a sloping bench which is suitable 
for the familiar auto o-collimation. ‘star '’ test of telescope object glasses. 
Fine SASTRY ais scattered into black velvet are used to form ; artificial 
stars... 3 AUTHOR. 


sting” Interferometer. L. C. Martin and R. Kingslake. (Optical 
Soc., Trans. 25. 4. pp. 213-218; Disc., 218, 1923-1924.)—An account is 
given ‘of the experimental determination of the longitudinal chromatic 
aberration and ‘secondary spectrum of telescope. object glasses, using 
the Hilger lens testing interferometer. The amount of mirror displacement 
necessary to give the same ‘interference 

334. af the Significance the. Test. 
Refracting Systems. » (Miss) H; G: Conrady. (Optical Soc., 
Trans, °25. pp: 219-2264:;Dise:, 226, 1923-1924:)An attempt to 
explain’ the) various appearances observed. in: the: Foucault knife-edge 
test led:'to the -construction :‘of).accurate ‘three-dimensional models: of 
pencils of light afflicted with aberrations present singly or in! pairs... ‘These 
models are: based: on equations for the geometrical interpretation of 


"335. “The Effect of Magnetic Fields upon the of 
Radiation.,, F. Rasetti.,,(Acead, Lincei, Atti, 33..ii..pp. 38-41,July, 
1924.)--Wood:.and Ellett have recently: described fsee- Abstract 186] 
(1928)} some, interesting..observations on. the. effect..of magnetic, fields 
upon.,the. polarisation,..of,.resonance radiation. They found, that. the 
polarised in a measure. more, or ‘less strong. ...A. magnetic field may destroy. 
or augment the polarisation according to. its direction and to.the.condition 
of ;polarisation of, the, primary The ‘intensity, of field, necessary. to 
produce such effects — gauss for, and about 100. gauss. 
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thé present paper is to describe some experi- 


‘The ‘object:of 
‘ment out upon: niercuty-Vvapour ‘under different conditions from 


those employed by Wood and Ellett; and ‘to show ‘how'all! the observed 
‘tacts be repeated ina very:simple manner dnd may be intimately 
‘connected with the Zeeman-effect with the orientation of the'atoms 

336. Double SlitM ethod of Examining Optical Systems. A. Merland. 
(Rev. d’Optique,3. pps 401+418, method of 
studying, optical systems by means! of thecinterference fringes::produced 
inithe plane conjugate to, ai line. source, when a'screen having two parallel 
slits is.placed close to the objective of the system [see Abstract/1082 (1918) 
apparatus used in applying. the 
method. is described in detail; and some contour ee) gram et 


tues of Lartaric 
4 


solution at 20%, bain? ex reseed by one of! Drude’s 
‘equation ’as follows }'[a} = — 24-6277? 0-0 ‘This ‘fotmula for 
‘solution ‘containing 31/93 grammes ‘of: it 4100 almost 
‘identical | witht that for ‘containing 6-288 


be "The rotdtory of dimethylene tartrate, 


rage? 
can be expressed by the’ equation (a) = 94+ 168/020 

almost ‘identical equation expressed! the ‘rotatory’ dispérsion’ in 
(6-10 gratnmies of in 100°¢.c: Of solution) 


| C0: OCH, 


rotatory dispetsion which is expr 
Drade’s! equation of opposite’'sigh, ‘itis that the 
dispersion of these methyletie derivatives jis simple. This may be‘asctibed 
either to ‘the elimination ofthe“hydfoxylic hydrdégens in the’ 
detivatives or to the boy) of the two ‘asymmetric carbon! atoms Ks 


(Zeits: Physik;'29. 5. 306-310; 1924.)=-Dispersion -first discussed 

from the’ classical and, quantum® standpoints, ‘since: the general opinion 

prevails ‘that'the dispersion‘formula of thé classical electronic theory’ ‘is 
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on; quantum: Abstracts -2071; andr: 2078): 


theory: of: dispersion. cannot/ yet be given, never- 
theless the correspondence principle appears to:indicate,a:deviation from 


the classical dispersion) fotmula,; which: conclusion ‘is: also: supported: by 


available experimental data in the expected direction.-' Thespaper is 


entirely mathematical. | ‘H. H. Ho. 

‘113. ppo389~431, velocity ofmtardtation of gluicose 
‘in presence of Acids ‘and alkalies ¢ati be explained onthe assuniption that 
‘thé @upat' has ‘acid dissotiation-constant 106 10734 ‘basic 
‘dissociation-constant ‘at ionic product’ for water 
at°this temperature’ being 1-27 10-14)": The velocity Constants for the 
form of the sugar is then '1 2} the ‘basic 


he neutral molecules 0: to. the 


acidity p, = 4-72, whilst for a ‘of the’ Sugar 
8. 


is calculated to be at p, = T. M. L. 


Photographic Recorder ‘for and Other Physical Quan- 
tities. (W, H. Stannard and P. E. Klopsteg.. (Optical,Soc. of America, 
J: Sci. Inst: 9. pp. (687-598, Nov., .1924,)-~-The, instrument 
described is intended for the simultaneous recording of data on a number 
of variables over long periods. of time. It is applicable: to the study.of 
any problem in which it is possible to obtain galvanometer deflections 
as known functions of the variables in question... The, plan, adopted 
employs thermo-elements in _conjunction with two Teflecting _ 
meters afd: 4 roll of photographic paper. The optical system: 
-galvanometer is sd: ‘arranged that an intense beam is rojected on to the 
‘photographic paper. Above the paper is a cylindrical lens’ which con- 
-centrates the beam of light,to.@ small spot. Timelines are produced by 
‘means of @ signal lamp which shows once.a, minute. The other scale of 
coordinates, is produced. by. breaks; in this line,.caused.by.the shadows. of 
the teeth on a calibrating,bar,,. The paper roll i100) ft. in length, It 
travels through a developing tank,.a rinser, and is then. dried, and lled 
&..G. 


341. Helical Method of Focussing R. A. R. Tricker. (Cam- 
bridge Phil. Soc., Proc. 22. pp. 4564-463) Sept., 1924. )—In this method, 
gugeested Kapitza,, a short-line, source, of placed, in a 
uniform magnetic field, parallel to the lines, of force, and rays, projected 
a! a. given angle to the field, are selected by. means, of.an annular slit, 

axis contains thesource;, These rays are spread out intoa magnetic 
which,focusses on.a. film lying, along. the: axis of. the. shit, ata 


suitable distance from the source. Owing to the difficulty of Seeing 


faint lines, the method has disadvantages for obtaining B-ray spectra, 
_ but pared ‘with previously.employed methods it:has the advantages 
tof dasge dispersion, uniformity and ease of repreduction.of the magnetic 
nfield,, good-screening, from y-rays and secondary axial,symmetry, 
rand, — of ; the; 
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emplo' nad othe ‘of adjustment 
‘being made the subject. of a'theoretical study. i! 1: doidve Ai BnG, L. 


Slussareff,; (Rev. pp. 441-458, Oct.,, 1924.) This 
enables: calculations tobe. made, tothe same accuracy as. with 
ofive-figure tables, but.in very, time... A; formula is obtaine: 
sin.i for a, surface, for the: preceding, surface, and 
Aor the intervening), his formula, .the;.type 
sin.i(j+9) = Cj sin y + Passage from to is 
Of ‘these ‘hdmographs may" b 
ite Babry ‘and: Pavia i: Q 
America; Sei, Inst! 9 G11--615, Nov., 11994.) ~The. ‘author 
vedmsiders that» iim- the teaching: of physical, as. odesirable,, that 
iquarititative :measurementgsin Jaboratery ;should..go hand,.in 
‘with are: seported a seties of experiments 
involving quantitative measurements which jcan jhe conveniently. carried 
out/with a Fabry; iby;,any, advanced. student, on khe 
author quotes the simple theory of the Etalon and by various transposi- . 
“tidns of ‘the furidamental shows the Varied information obtainable 
froma photograph-of Light from'# mereury: vapour lamp 
‘suitably ‘filtered is roughly ‘tondensed thé Etalon ‘and ‘resiilting. 
'systeth Of fringes photographed with the’ camera ‘attachment of ‘a Hilger 
‘Constant “deviation “spectroscope. The “variots' measurements: are as 
follows : Thé° constancy the difference of the’ squares of the 
‘diameters Successive ‘rings ‘the ‘change in’ wave-length ‘which 
to shift Of thickmess: ofthe ‘Btalon ; 
fractional part’of® order of interference ‘at the centre’; (6) ‘calculation 
“of focal length of optical systett rings om Plater’ SB. B. 
von Optical the: Active; Sugars Adsorbed Sat. 
‘Si and Sheivastava.; 28. 
July, 1924.)-—In) presence. of, adsorbing oids, such as 
‘arsenic and_antimony. sulphides; the rotatory, powers of optically, active 
Sugars; are less than ithe values; calculated: according, to; Beer’s law, the 
discrepancies: increasing as: the ratio, between the proportions of sol jand 
‘sugarincreases. It; appears probable: that such decrease in. rotation is 
vdue to the fact that the sugar-molecules condensed.on ‘the surface, of, the 
‘colloidal particles:are so oriented that, they..are no longer optically active. 
‘Thus: the':results obtained> support the chemical. affinity theory of, the 
“protective action of colloids; and qualitative 


gy from. the. pig “‘(ature, 114. 
| 18, he of this article, ‘who has been 

“advan antage of the unique facilities afforded 
hitherto unobserved. archarological 


andsprotecds 

of Winchester of Celtic: fields, lymehets.and ditches,;by, examination of 

‘vertical aeroplane photographs. ‘of thevarticle describes 
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‘the:results. lot eyateniatic Stonehenge distriet, 
‘résults of which indicate:clearly 'that: ancient rqadways, 


tolbitr ehvaniges, “as Viewed? from ‘theair) wre ‘algo ‘in 
‘the: of “Such preliistoric topographical’ ‘featuies' filled-up 
ditéhes And roads?’ "Phe if the ‘vegetation ‘on’ ancient 
‘Sites ‘are ‘Stated™ to! be faitly: Erde, ‘these sites.’ The 
‘Atticle With'a itimbet' of reproductions of ‘aerial photographs 
‘Showitig ical discoveries the wit}! wok. 


The Average. Quantity Violet Light! Required, to 
of Photographic Silyer Bromide. 2.8. Helmick. 
(OpticalSce. of America, Jj. and Rev. Sci;-Inst.9, 521-540,.Nov. 
Describes the work of. previous investigators, includ the author’s earlier 
‘fesearchés, in which he foundithat dbout incident quanta of mean 
‘wave-length 6490 A..were reqhitdd to render developable a grainsof silver 
‘bromide.’ ‘The ‘present’ paper'is: ati account Of:an extension of the! earlier 
‘itivestigation: into the! ‘near ultra-violet “regioni: °wave-lengths: of 
2837 A. ito it ‘was found that ‘general 
‘grain? ranged from? 781.46 14 -t0 655 4°13: appendix refers’ to the 
‘teflecting’ Bnd absorbing power: df a-photographic emulsion; Weg. 


Studies the Mier obalance,, Part Phota-chemical Decom- 
position of Silver; Bromide,:; Ei, J, Hartung. \(Chem,,.Soc., J. 
“pps! 2198-2207, 1924.)-—The ,photochemical, decomposition. of, silver 
‘bromide twas, studied by, Volmer,in 1910, who, used, a delicate. bending-rod 
found, that’, films .of;-the,, halide might Jose..as much, as 
AQ per=eent. of (the, total: bromine on illumination.) More . recently 
‘Strémberg;.Koch,and Schrader haye the same. subject, ; 
the datter used, apparatus which.was sensitive to, 1. per cent;,.and only 
insignificant-alterations in, weight were detected, after, considerable exposure — 
to light. The author,of the present-paper,has. studied the: same problem 
by means of two Scheele-Grant microbalances, one carrying 105 mg. 
and the other 43\mg.'; ‘both instruments were sensitive 105 mg. 
The gétieral prodedure adopted"'was'to ptepdte thin silver bromide’films 
‘by ‘brominating silvered Vitreous’ silica supports “these were. then‘ exposed 
tO stinlight' iti-eVacuated) glass vessels; the stoppers and taps ‘being “well 
‘greased. In/later experiments very pure’silver bromide! films were:made, 
‘atid the use of lubricant in the apparatus dispensed with.’ ‘The preparation 
“Of ‘these fils is Gescribed’ in detail) and also the ‘experimental: apparatus 
‘ased' to tést’ and ‘measure ‘the photochemical decomposition ‘of silver 
bromide Vacutini: Tabular results are'given: Therate of bromination 
‘of silvet' filths studied, “and! a series! of resiiits’'in: both tabular 
and graphical form ate’ given in the paper.’ results of these‘researches 
showed that more than 96 % of the brominé‘may ‘bes hee a from 
pure silver bro films, b ting thin films of silver bromide in a 
ascertained ‘from the investigation on. the Tate of fr thin 
ms that, there was no, évide ence ‘of the formation of silver 


‘pp. °296+208, 1924.) established ‘that ‘in the case-of 
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sspectrum: froma a ‘solid, target) by, bon it with, electrons. . 


id tt daty resonance a 
temipetatite than the’ ‘one: At ‘reflection; onthe other 
thi reacted not widenet whether: 
lace “at ‘ihetal)” of’ ‘Sach 
D fouria to enable the tatisformation of 
flection to Be followed > Ho. 
Total Radiation ofthe Luminous-Part.of the Nernst L 
“Different ératures.  E. Wiegand.) (Zeits. Physik, 40-49, 
total radiatiow of the luminous part. of the: Nernst:lampihas 
measured’ between! 1000 Jatids 200°, that’ of: uranium: oxide, UsO, 


| '1440°, and the results compared withthe radiations from 


From all data»available-it follows that high 


R. de L. Kronig. (Zeits. Physik, 20. 
4 386, showed 'in his ‘paper [Abstraet® 1435, 
1924)] hat the initérpretation ‘of’ phase is*endotsedby. the 
theory.” It is' shown ‘thereitt’that if radiation provess|iscon- 
coinmétices’ with’ the ‘emission (E) ‘of ‘the tight: quantum 


ends with “the absorption’ (A)’ of ‘the’ light ‘quantum 


m. 
result deducetl atzel will hold for all 


for the to 


‘sadiatign...; The paper, is mathematical throughout... 
Visible Radiation from Solid Target P. Footé) W. F. Meggers 
andi La Chenault, (Optical, Sec. of J..and Rey. Sci.,Inst. 


suggest that, it, should, be; possible to. excite a, ee ultra-violet 


lines might be-due. ofva Qt, more. proba) 

lines, of low, frequency, arising. disturbances 

volt, electrons has bee mabe 

with ‘a sealed-in quartz of “Of 

graph, “Was found’with! prominent bands 


| Phe experiments: are! negative,in 
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atom, absorbing ator 
along: its. path are cons 
;present paper Shows, th 
_must. be so. altered that 
conditions. included in thi 4 
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»(Téheku, Univ., Seis 12. pp. J 

+ It was: first, believed thata substance, containing. the Crys 
shows absorption bends identical in their postions with, ondary 
water in. the infra-red :region.,;,, But Schafer concludes from his 

under detailed observation..that, some. characteristic vibration of. 
Grystal water different from that of ordinary; water, can. be tected, 
maxima of the absorption being a little shifted, and that in an anisotrc 

crystal the crystal water is also anisotropic, this being due\to the chemical 
binding: pf! the ctystal! water.in thd:stracture.7 In, the case of: alums, the 
_r@flectidn’ maximutn has two: peaks, their positions; being, the same for,all 
‘the’ alums tried:: The first peak is. alittle: displaced towards the longer 


--waveclength:side as compared: with that: of ordinary pywater,.and the other, 


thesé two peaks, 3-5 p and Ay 3°05 that 

-of ordinary water being: 3-15 the,, present expe 
_ water: of crystallisation in: alums shows, characteristic. dou le. frequencies ncie | 
‘corresponding to A, = 3:43 and A, = 3- 04 a 
coincides with that of Schafer. 


The Infracred Absorption of ice... Ex K, Plyler... (0: 
-of America, 'J..and Rev, Inst. Nov... 
absorption of ice is dependent upon. the. ‘direction of the plane pola 
sation, forthe near,infra-red, region, Crystals. were. cut with 
tothe, surface,Plane polarised radiation was allowed 
upon the, crystal and the per. cent. transmission determined, 
crystal was set in three positions : first, so that the transmitted Pediat 
ted thé’ Fay Tadiation 


ic 
to 


93 per cent. 


very Have been ‘established, while those of Coblentz 
ws (still Fesolved:') Some data 

OF ‘oF the molecnle? (‘Fall 
erin ith “are ‘inclided H-/HeHo. 
108). Oct. dy» 
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(was about equally, divided into.two rays, For the first position, with a 
‘thickness of 5. mm., absorption bands were observed dt ‘the following 
waye-lengths, with the corresponding per cen transmission 
gent, For the, second posit 
0°89 per cent., 1:02 
the third position: the 
_and. second positions and showed both sets of bands. The region from : 
to as stidied “by ‘using specimen’ 1° mim thick: The 
: unpolarised, <; 
The Uliva-ted Of -AMMOMA- Fer 
‘see, Abstedet 1182 41917) theomeasurement.of the relative. in- 
“tensities of ‘speetrumilines: byia neutral wedge.is, limited in range bythe 
-fact that the glass wedge is opaqueite the: been 
q VOL, XXVIII,—A,—1925, I 


jarison 


it fon 4 i been enw 


‘between’ the’ 
and thos grotips ‘is. ‘that’ converg enc 


to and to Carroll” (Abstract. 2173" 
valence ‘in this group is 


“asin. of Othe! metals, The appa atus used by tite 
Same as that at “or. otassium yur ‘the tub 
fiirnade and Was évactiated, Photographic 


‘te absorption spectrum show that the not Liming it 
absorbs, dines:,of the sharp. and) diffuse ‘series ; at; high. a 


ivapour 
sto. 45000; described. Fhe following | teble i gives. the. lines ito 


tus 


owhéther: the: csinglé-hne’ spettram elemenit | 
-absorbdéd. Both visual arid that-ithere 
selective: absdrption ‘int thi region ;‘so:thate 
‘thebsingle-line spectrany 6f ‘the! metal! excited tinder 


tong 
small variations ‘of: ve-length, and ean’ be used 
density ‘gradient wa 
roth ‘end of: the! spectrum’ down! A9100 ‘The Sf 
puttering is described; and ‘also ‘the ‘cali- 
2 
me the wedge and as a fu the 4 
g function a 
AlIDIALIO“N tr was 
© ee t 
ade ; While for the 4 
quartz plate 
and one Cove 
4 
? 
of 4 
ate 
_ the 
authors Was 
was heated a 
a 
wasrfound) ab 2 Géisdler: obser ved! it, 
4 


McLennan), andia 
pro - {Ehis agrees:with) the: fact: that’ 
.is the fundamental _orbit/of. ‘since; the/lines with ‘as their 


temperature. A glazed porcelain tube 50,cm. long wound, 
“coil was used. It was provided with platinum electrodes and plane 
windows, kept. cool | water jackets. To, avoid. ace. of 
he ‘Paschen galvanometer, used “with a mirgor spectr petits 
pe 30 ft. from the instrument and a ‘beam of sun enn 
With the tube at 350°C. and, no discharge, the of, 
iffuse and sharp series, of potassium at 1-184, and were ob 
and also the first two members of the Bergmann series at 1; 52y and ; i-1 L. 
discharge was passed, lines at 0-584 and 0- belonging to t he 
diffuse and sharp series were also emitted and, there re was no appreciable 
absorption of the, lines at 1 2p and 1- re was a 
Absorption Line of ‘the Iodine’ 
‘Waibet and Physik, '29.°6) pp. 367-371; 
‘The paper describes tie results of experiments: on'the: 


but--is-still fairly faint and narrow. | Ser 
(e.g. C,) the photogeaphs:show the line distinctly, but itdisappears 
on cooling the iodine in golid, MO,, while at 540° G. it is stil} no Jonger 
visible, indicating its connection with the iodine atom. A:photograph 
of the of higher temperatures (1050? also 


The Absorption péctrum of the ‘Neutvat and 

tom in Spark Discharge e. H. Ss 
‘Physik, 30. pp: 24-39, 1924:)The method of obtaining 

'spectrutm of metal from:that.in the water-immersed ‘spark: discharge 
{in detail:» A mantle is found ito: form around the 
«spark: atitleus ‘which: ‘for the greater parti contairs neutral tut some 
‘ionised: atoms.derived fromthe metallic electrodes.' The discharge:nucleus 
‘itself givéesa however; is not caused;by Ht 
vas: often ‘assumed. *of:cadmiumi: exhibits 
‘emission :absorption’ lines; upom:¢: continuous?! background;:all the 
_datter lines: andthe greatamnajarity of: the former belonging tothe series 
VOL. XXVITI.—A.~ 1926. IOV 


ry aIx for Cultivation: of 
ata vapour ma absorb | 
ght_ corresponding 4 given series in. its. spectrum. there must, be.a 
ber toms WV OF MULLS POTTCS LO at first PTIT of 
tt ne source or light was’ é Spe and the st 
was'examined using a quartz’ h having a dispersion of 2 
line of the iodine‘atom was found; th 
| 


systém.. . Expériniental conditions:aré-described whereby ‘the nunibet of 
the absorption lines be raised ‘from zero maximum: 
Their‘appearance' is favouréd: by: increase; of ‘frequency, diminution: of 
potential; séxtension: the€leetrode didmeters! Coridlusions 
dtawn from ithe: absorption line series as'to the succession of states which: 
the: atom »éxperiences : through’ external: excitation.” The: wider water’ 
spectrum of cadmitm was found divisible into six groups: The absorption: 
lines: most readily produced in thevarc:and spark spectra‘ correspond ‘to: 
the. passage’ of ‘the electron: the neutral and in the ionised atom ‘from! 
the:normal orbit ‘into the nextshigher. : normal orbits’of the valence’ 
electron’in:the neutral and:ionised atoms; the 1S and 15 have*been 
espectively;; the next»most probable:‘being: the '2P 28/9.) ‘The’ 
resonance: are obtained »readier’ in absorption ‘thaty the’ 


Nov. 1924 question of coordina tion, of a metallic ~ 
an an compound is usually determined. by. such ,tests as solubility, 
As such tests fail in such a case as the copper salts of fatty acids, the, 
higher Romologues haying’ different . solu rom. the. lower, 
ones, it was ‘decided to see the absorption. spectrum, ‘could. be. used as. 
“Measurements in the visible. spectrum. by., means, of a, Nuttin 
meter ‘have “been extended into the ultra-violet and near infra-red,, 


e compo: investiga’ are, 
bat. “whilst some rganic, compounds. are. stable. 
towards water, ‘others 2 are decor yielding) a: hyd: ated 

‘93610 Fine of the and Speci 


400-415, Oct.’ 1, 


tioniimsomeé: cases: was as :good-as 0+ 1:A. “Details ‘of ‘the band-line wave-" 
lengthsand of:the-formulz-constarits aré’given in all’three 
{The.moment of inertia of the sodium -molecnles appears 
though thesamé observation  has° not ‘been ‘made in 
potassium «Fhe values of the) moments: of inertia im x’ 
ane 2;518-and 2-286 ; NaK; 6-615 ;° while the valculated 
value for NaK from: Na, and K, separately'is 6+28 br 6-45, insufficiently: 
good agreement: to molecules? AVCOM?? 


2 
oy 
a 
and potassium. bands. and. to the new. 
ratt [Abstract 1167 (1924) ese 
ands were ascribed Dy barre a molecule NaK, which is y con-,; . 
€ au Ss ulation of the ; -from the oe 
firméd by. the author's cal moment of.inertia Irom. the. a 
jarabolic formul As independ a 
para ormulz. shown in ently by Barratt and the author, a 
? 
hese molectiles ate present in:normal :alkalivapours; ‘though in “sm 
Porn 


126 
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Sec.:Proe: 406: pps 429-440, ly summary ‘iis; given | of 
Vegard's theory and.of,the experimental évidence on ‘which it:was based! 
[Abstracts and 40,2093; 2776:and:2778 (2924);) The 
presence: of; solid: nitregen .at: great heights ‘criticised: on’ ‘the grounds 
that-41) the electric field requiréd to lift the crystalscannot*be obtained: 
from. theisun's’ photoelectric or: X-ray activity unless;Vegard telies upon 
some. unknown -selective: radiation capable of escaping (from the outer! 
layers of; the,sun’s atmosphere, and. yet being sffectivély' stopped ‘and: 
converted,in ithose‘of the earth's ; (2) the improbably ‘highelectrostatic 
field to force, the crystals-up; obtained by: Vegard,. for 
therpurpose; density gradient in the gas leads:to: 
smallisize for the: nitrogen crystal ; the -photoelectric:action: 
suggested-by Vegard may probably be ruled out in\an-Atctienight; while: 
a , acting on. a crystal possessing single charge, cannot give 
the iiforal display, but miultiple-charged crystals ng- a 
ny thatge are ‘required ;» (4) it is improbable that solid, nitroge 
‘émit''a’ ‘spectrum containing a narrow line unless accepted 
for the ‘emission’ of line Spectra are radically unsound or incomplete ; 
(5) the theory requires'4 x 1019 quanta per second emitted 
froti each crystal instead of a probable one for its whole life. The evidence 
for the formation of ‘solid’ ‘nitrogen is discussed, ‘and it is ‘shown only to 
be' possible if we get sélective’ absorption in a band beyond 100 yp. hi 
however, is disproved - in that it requires the establishment of i an adiabatic’ 
gtailierit “extenditig’ to ‘the ground and prevents the occurrence of the’ 
“The experimental evidence of Vegard’s for his theory 
‘incon¢lusive, and ‘Lindemiann ‘and Dobson's results for ‘densities and 
ih the u uippér ait are opposed to the ‘theory. al 
theories ‘ate outlined for' the ‘aurora produced purely gaseous mi 
(i) By the’ of Vegard’s électric field and (2) 
ming: ge ‘a difference ‘one and em a lower 
more pe ate Outlined, to ‘detect ‘the 
line and to ‘the conclusion that oxygen may 


. Physi 

This" note ‘Contains. an “alter: 
of ‘the er-Dorgelo. law, for mules, 

(Zeits. f. Physik, 29.2. pp. 86-90, 1924.)—-The author considers the ¢ffect> 
mutually. perpendicular) electric.and; magnetic: fields’ on: the: electron 
circulating round a: positive: core, asin) hydrogen and-ionised-helium: 
atoms. It-is,then found: that if:the: fields be sovarranged that 
where,q;is. the:relativity precession of the’ ellipse frequency; and'p ‘is the 
Zeeman, effect. frequency, the dines: be: widely :displacedy |: This: result! 
isnot; to benexpeated for.circnlax orbits: and -so:lines 
chesen, which: involve: ellipses>ie.g.. the: second strongest: components: in: 


He. “Higher the Balmer cseries dhave! then’ 
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culties ‘in’ the way 
Barkla.\)” (Natwré}\114.2pp 7532786; Now, 1924, Summary:-of; the. 
Silvanus Thompson’ Lecture delivered: before the Réntgen Society.) 
The eee r is an important statement of the present position of the J 
aré briefly these: As ‘thé ofre- 
graddally inctéasés; though there is im general | 
ani increase” in’ ‘the’ pétietrating’power of the’ ‘radiation; under! certain | 
conditions, the absorption’ in’ given substance exhibits a: discontinuity; 
abraptly’ ‘higher level, and always diminishing, as’previously, 
‘frequéncy of ‘the radiation! The absorption discontinuity.’ 
slightly higlier frequency: higher the atomic numberof: 
the a absorber: The’ suddeiintrease in‘ the absorption: is::accompanied » 
“by intreased ‘ionisation ‘in ‘the ‘absorber. ‘The: effects'distinguishing the: 
phétiotiiena from: the emission of a chafacteristic radiation are.: 
phenomena’ are conditidned ‘by’ someunidentified factor, whereas ‘the. 
only ‘condition ‘essential’ to’ X-ray fluorestence; as previously. known, is’ 
Stéke’s “law }-(2)-the sudden changes ‘areabrupt, even‘when a hetero- 
genéous primary beant is used’; (8)-the point at which the discontinuity. 
occtirs’ appears t0 be more closely eénniected with ‘the rate of absorption 
of energy than’ with critieal’ wave-length ; (4) the’ series of critical 
wave-lengths for Various absorbers cuts’ right across thé K ‘series of the 
elements: experimental ‘evidence for:(3) is given, including the: fact 
that the'absorption discontinuity not: appear when thin absorbing. 
sheets are used, whereas the discontinuity does appear when the absorp - 
tion is ‘measured by means of ‘thick sheets, the critical thickness. ander 
certain tonditions’ being obtainable: "Phe phenomena: have many appli-: 
cations to the scattering: of ‘X-rays. It’ appears! that the transformed | 
radiation “is ‘neither & fluorescent Padiation nor a scattered ‘radiation, 
and various facts’ are cited as ‘contrary’ to Compton's: hypothesis: ‘Thus 
the wave-length of the scattered radiation remains the same as that of 
primary over a long range of’ ‘waive-lengths, the apparent change 
appearing’ quite abruptly as’ the frequency increases: “There are ‘several 
wéll-marked - distontinuities, and when’ thick sheets are used'to’ test ithe! 
chatacter of thé radiatioris,’ the ‘discontinuity appears when the primary 
is of greatér wave-length than is tHe When thin sheets are‘ased: (Thus. 
there ‘isthe ‘appearance’ of ‘sudden’ absorption of ‘the primary” beam,. 


followed! 're-entission of fadiatiOn Of Somewhat greater wave-lengths: 


proceeding’ in the’ direction of propagation. direct ‘evidence of the: 
eriission Of characteristic radiation has been obtained, and the conditions. 
ufidér which the J phenomena appear are still unknown. The reportis itself: 
sumitiarised,' ‘and should be’ ‘consulted for farther information: W.. 
36612 Measwveiments op Constants. \K.-Lang. . 
762 1924.)2'The ‘subject’ of precision ‘K-ray- spectra. 
measurements is'considered, réefereneé being made to the work of Siegbahn,. 
Webery'Vogel' aiid othérs.' Weberhas shown that the copper! Kay line: 
prépision’ M-rays pectrometer-employing the Seemann <sliti method: 
is‘ ‘then ilistratedand described,’ together witha. metab) water-coaled, 
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X-ray.tube, apeoially designed for-experimental work. Precisi 
ments. with these apparatuses for various spectral lines of, the. fol 
elements‘are then tabulated: copper, iron,-cobalt,.nickel, zinc, paladium, 
silver, cadmium, tin, osmium, irridium, platinum, gold, lead and bism 
These results, are then compared with those of other observers, the source — 
of étrors discussed, conclusions drawn ofthe values of »/R and and] 

Refractive dndex and the Deviations from 
Law) of: Reflexion: Ewald. (Zeits:. f,.Physik; 1, pp. 1-13,., 
1924:)--B, Davis and. his.students have measured the. deviations from the . 
Lragg daw) with great accuracy bya new method ; he has explained his... 
reshits:in terms of Stenstrém’s equation, which assumes that. the. 
haveraivelocity q = €/ in the interior of a crystal, where. jeis the re: 
index»for:;X-rays [Abstracts. 1486. and . 2524. (1924)]... In spite. of. ‘the, 
rémarkable results thus ebtaizied,. the author, considers that the theoretical + 
foundations ‘made \use of are not quite satisfactory, The. relations. 
not as simple with X-rays as with. ordinary. light in an isotropic.medium,; 
whére: the ‘refractive index. is,a. well-defined constant, of, the material... 
Even with light a single-constant.does not suffice in many. crystals (double , 
refraction), and the. slow. ehanges. in the refractive index: for light with 
direction in crystals become very sudden changes in the case of. X-rays 5: 
thus the ordinary dispersion formula loses its applicability. The author, . 
however, | shows» that ‘his dispersion theory of X-ray interferences. 
[ Abstract: 950 (1918)] enables:.the B. Davis. measurements to be dealt. 
with satisfactorily——of course, on the classical basis... 

Davis wv.‘ Nardroff prove: to: be -HLN, 

of Energy. on Tonisation of Air by of Different. 
Wave-lengths.. L..Grebe and L. Kriegesmann, {Zeits. Physik, 28. 2... 
pp. 91-94; 1924.)—Comparative tests made, using a method which reduces. : 
energy-measurement. to current-strength | measurement... With d 


369, Kuvestigation, ‘Of Recrystallisation by. “Means 
Giecker Kaupp... (Zeits..f., Metallkunde, 16. pp. 377-379, Oct.,.. 
1924.)-—-Diagrams (photographic) . are. given. showing. the X-ray. inter-. 
ference patterns obtained with a plate of rolled silver, in which a.definite , 
made. evident, the fibre structure, of Polanyi, and, with the same plate, . 
after ‘heating, for . different. periods to different temperatures.. ‘Heating . 
for ten minutes did not alter the X-ray. diagram, but the same 
period iat 140°, gave some, signs. of the commencement. of rect ation,. 
black’ pin-pricks appearing in the diagram ; 150° made.thesemore. numerous, 
owing to’ formation, of, larger,,crystallites; the. original ‘ 
diagram. is, however, still distinct. At 170° some of the intensity maxima 
of'this diagram begin to.disappear, and it is evident that a large proportion 
of the crystallites. have, now .Jeft the structure peculiar to rolled. metal. 
obtained, by..heating. for fifty, minutes to 150°,.and itis. 
not! possible this. temperature, even.after heating for a.whole. day,/ 
to arrive at a perfectly irregular orientation. jof, the. crystallites....The, 
by heating to.a low. temperature, 


high: temperature: for short; time, has, been,worked out quanti-; 


- 
. 
{ 
q 
7 
; 


tatively.. .|While in. the. unheated rolled specimen it 

allel the «< of :rolling,; and an -edge. 
lies in, the plane:ot, the, rolling;,inclined on. one. side’ or: the »othetato 
[112] direction, the.[112] direction. remains as’ before: in 
tion,,,but the; ‘eube edge is. shifted out-of the plane of rolling, and occupies, 
one.of four, positions, .which;.are symmetrical .with, respect tothe: 
direction and d the:plane of AN 


, 234, 1924," Brit. J. of Radiology, 20.. p 


The. on Cortain Organic’ Ferments and Cols 
Guilbert,, R.. Petit. and ‘Mi! Médicale,» 32.0 
ppv: 309-315; Oct., 1924;)—Details: of experimental ‘researches “upon ‘the! 
above. subject given andthe» following’: conclusiéns’ “drawn 
(1) Whilst -with weak doses thére is“no’ action,’ with ‘strong doses ‘of X-> 
radiation the organic ferments (of the liver, etc.) are momentarily: para-* 
lysed; but not destroyed ; (2) a chemical body, as adrenaline, is definitely- 
destroyed; (3) polynuclear blood cells usually considered ,as very 
radio-sensitive resists, in artificial media, considerable doses of X-tadiation, 


but; when in: relation to and actions of” 
the_¢ 


but, the appears to very “From the. 
view ‘of practical radiology the paralysis of hepatic catalysers and. the 
destenction of, adrenaline. draws attention to dangers of, irradiation, dn 


ee 


and desteuction pf-the organid conse peiniztous 
Raiio-acti ity Of... Gases emitted “st toklasa 
and J. Penkava. Rendus, 179. pp. Oct. 37, 1924) — 
Méasuréments made ‘by. méans of. Gerdien apparatus of, the 
conductivity of the gases ‘emitted from the crater Pea Vesuvius and from 
the. recently formed crater‘of Forum ‘Vulcani show a conductivity*miuch 
higher than that of the, ordinary atmosphere,;-The results obtained: with 
gases after mixing with’the air give values as high as 4-8 1074 eissunit,) 
and the conductivity: of the gases,at the moment of emission:is ‘certainly’ 
much greater than this. Even at the foot of Vesuvius the ‘conductivity 
is as much as 12 x 10~* e.s: unit, and at Pozzuoli and ee 
have beef obtained x 10~f’e.s: Unit.) 
values.are about: the-sante ‘as! isfound “at “Jachimov '(Joachimstal). “At 
Mulhouse, above: the: deposits ‘af: potash; the conductivity was’ found’ to: 
be, while’ in’the potash mines’ value’ of’ 
unit was obtained.) The-results ‘terid’ to 


4 
me, such Hving cells have Deen preserved anc Vated Im Oollodior 
sacs, and should. so be of value for other experiments. It is ne 3 
to be cautious in deducing such non-destruction of polynuclears—for 4 
example, in carcinoma cells—and it should not be forgotten that. such 3 
cells have a defensive function, the réle of which is not clearly defined. o 


¢ 


‘Joly, (Phil. Mag 
providing data = geological of the earth’s 


that the conductivity of ‘the gases andthe neigh 
boarhoud is '\dwe to radio-active emanations! The latter part of the paper 
discusses'the efféct-of these radio-active in ‘the’ dévélopmient 
of slegaminosie; éspecially’ Sparsium' Robina 


which assimilate ‘the ‘nitrogen of ‘the “atmosphere dre’ th 


crust, the authors have carried out’a very extensive series of meastrenients 

ofthe radium and ‘thorium content :of:a latge number’of'basit aridiltra<’ 
basic rocks obtained: ftom different parts of the wofld.. 
that such rocks are likely to give a more reliable estimate of the radium * 


All gab 0 

0 
0 
0 
0 
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figqates tn’ the be inthe case of 
radiame and by 10-5 in the case of thorium, the results being ‘quantities 
found per gramme of rock. .The bepring of these results is — and 

is to be extended. 

‘altra- sic rocks are somewhat lower i in ts. 
n of results for acid, intermediate, and basic r ws that. 
on first found by. Rayleigh is sustained, ABW. 


the’ Gubvat: Granite, Loteel (Comptes 
Rendus) '179:'pp:'533=534, Sept: 18; the érfiana- 
tion obtained: from ‘the granite of Guérat, Bagndlés-de4’Orne, indicates 
the: presence of ‘substances of which have ‘not yet'been isolated. 
Track3-im a Sttong ‘Magnetic Field) 
(Roy. Soc.:Proc, | 1060 Nov: a:particle: 
moves, im a magnetic field: it describes’a curved: , ‘the curvature’ 
of; which, is, closely related to‘ its:change and velocity: (Thus theotrack of 
iarparticle in a)Wilson expansion chamber, ‘placed in'a magnetic field,< 
7 VOL. XXVIH.—aA.—1925. A— OF 


- 
4 
sf Source Radium 
r 
J 
~ 


wilb-be/ no’ longer: straight! but eurved\::Fiom astudy. tricks 


it is: possible to:obtaim thé loss of énergy: andthe change! 
the change of 4 single:atomi thoving' through matter. «oThesdifficulty of’ 


this experiment is ‘the: necessit¥iofiusing a very 


Fheiauthor has’ recéntly published-a description ofa method of producing 


stron magnetic fields for a sthaltifraction second {see bsftact 


(1023). A The strength of this field is of theorder:req wired this/kind* 
of experiment, and the short period of time (0-01 sec.) during which the 
field is available is still very long compared with the time (10-78¢ 
fori thé! a-particle to: describe: ‘its trajectory! ‘A! preliminary~ ) 
this work’ has’ alréady:-beent published [Abstract {1924)]/ the’ 
present paper details are: giveriofi the expetimental apparatis and 
cedure and ‘the and the'deductions mdde from the: 
analysis.’ Excellent: photographs’ of cutved tracks are: ‘reproduced: 
in illustration “Tracks this natire were obtained in-air and 


and the curvature’ méasured at points ialong the coursé-of the track:* The: 


mean vahie of ef/v'of the a-particlesfor different parts°of the range from: 
1 to 20 mm: is given; 

Proc: 622-682; Nov:' 1,:1924.)—-In a recent paper Ri H: Fowler 


(Abstract: 2446: (1023)): has ‘calculated: the atomic’ stopping “powers of 


various: substancesifor’a+rays on ‘the basis of:Henderson’s ‘theory of the: 
loss ofenergy-of am a‘ray in passing through ‘matter [Abstract 190 (1923)}, 
and: has drawn atteritiom to: the desirability-of a systematic investigation 
of the:range of a-rays in different:media: “In particular? the considerable 


dis¢répancy between experiment and theory inthe case’ of helium ‘made: 


it desirable to carry out furthér measurements with this gas forthe purpose — 

of confirmation: The aitlior has out:such measurements and has: 
extended::the work to: the: other rare gases. “Fhe! results, obtained as: 


These, results indicate thet the, “Henderson theory, whilst accounting’ 
for a large proportion of the energy loss suffered by an a-particle in passing 


gh matter; doesnot account forall: of -it,.butionly about) in 
‘of the above gases. ‘The simple Bragg and Kleeman law of; stopping. 
pawer, is, shown, to} be;. approximate: only. HOT 


ri he, Br ThB 


28.3+4; 216-230; 1924.)+-The -ray spectrum, of, it 
by. ionisation, measurements ina magnetic field.; .Mlose: 
toi the twostrongest lines of TPB atH and: the 
stronger:jines.of ThC. +:C”,at 1684, :2610,.and 2896... Moreover, between. 
1456 and..1973 the influence of several weaker lines of ThB and. 
is made clearly perceptible. ..The-limits found.for the spectrum; om) the: 
side of quickest rays: with, those; found by MadBaeyer.: 
Habngad Meitner.,; The intepsity-of both: the strongest linesi:is: 


relation, to the ,continueus, the) 
As tracea 
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PeRay. Spectrum of Mesothorium He Blacks! (Roy:Soc.; 
: 106.' pp: 6324640, ‘Nov.’ '1924.)—-A ‘more detailed analysis of) this. 
‘than; has hitherto! been ‘obtained: is: now-described, an:accurate: 

focussing method being used.; ‘the: theory:that the’ 
electrons are emitted from the ‘various energy lévelsin the atom by nuclear 


yotays. theory ‘that thei y-rays arise: through energy 


and: Schttering: of Very Great ini 
the Light. Elements; 3.:Thibaud. (Comptes Rendus,’ 179.) pp. 815-818, 
Oct. 27, 1924)+—-The recent: work Ellis [Abstract.144 (1925) has led’ 
to the conclusion that the p-rays RaC:are: a secondary effect of a: 
certain siumber of +y-rays, but’ the attempts to find definite evidence of: 
these: rays: by photoelectric effects:into anh excited: 

"hare It was, concluded that'a very feeble absorption 
y-tadiations takes place, but» the» author: has: 
posible B-ray spectra similar to: the: 
natural ones of RaC; and: that the energy of the emitted corpuscle can’ 
beyaltered by changing the nature of the radiating substance; these: 
radiations being again absorbed in the extra-nuclear levels of the atoms. 
The Jaw. expressing the! absorption of X-rays—i.e.. TAfp = leads 
to.'the icoriclusion that the: probability’ of the emission. of an ‘electron 
proportional, to, the: square .of the energy of extraction and the fourth 
power of ‘the atomic number. The author has*investigated the absorp-' 
tion‘ of | y-rays:and found that a ray is more absorbed: inan electronic 
layer when the energy of the latter is considerable, It:is concluded that, 
contrary to the N* law, itis possible to excite photoelectrons of comparable 
intensity from light elements:such as.Ce, Sb, Ag; Se; Cu, and ‘Fe... 
remarkable that rays having:energies of 6 105 to 1 108 volts have. 
an é¢ffect on levels having energies of 7 to 8 x 104 volts. The'absorption: 
of. the y-rays decreases less rapidly with N than is indicated by’ amextra~: 
polation of Bragg’s law. The A® law appears to hold. The Compton- 
effect has been sought for y-rays, where it should be particularly marked, 
but the effect.appears, to: be of the.same order as for X-rays, »/It,is sug- 
gested that the degradation of the auantar may explain the continuous 

Zeits:125: Pp. 445-463, Sept. 15, 1924.)——There is present in the atmosphere ' 
a fadiation of such great power of penetration that the electromagnetic: 
spectrum must be extended beyond the hardest y-rays of the known 
radio-active substances in order to place it. In the present paper, ‘which 
is a résumé ofthe work on the subject, the experimental researches are 
referred to, as are also hypotheses’ of the origin and ‘action of ‘the rays. 
The penetrating rays of the soil and lower layers of the air are only | 
incidentally mentioned. “In ‘the historical section the: following points 
are dealt with’: (a) Observations in the free atmosphere ;’(b) observations 
in'the ‘soil.’ The methods ‘of measuring the radiation’ is dealt’ with 
some length and then the properties as follows: (a) alteration with the: 
altitude (6) ground value ;° absorption coefficient; direction ; 


temporary deviations. connection ‘with the earth field problem: 
is“also discussed: ‘the ‘iterature’ ‘on ‘the ‘subject 
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381. ‘The.German Lagat Temperatu Scale and Heat Unit. 

dits: Verbines deutsch. Tn pp. 1476-1178, Nov. 8, 1924 h 
eichsanstalt ngth, ‘area volume and ‘weight 


ere legalised ‘in Ge: y 866° and, the units in 1898, th 
e of. temperature and were not defined 


a of heats; the, kilocalorie,”’ 
to raise 
Dir; the pex- 


ui bits. Physi » 29.. 

“383. Dependente’ cient: of Liquids on" Weir 


[Abstract 2384 (19 othe following, expression for, the, coeflicient 


Abstract 
cof expansidn dati for «timber 


ada 


ot, Be . then, scarcelyrbe: claimed: that the: coefficient ofexpansion 
Tepresents an: individualjproperty efany given liquid: ::‘For:most liquids 
isa, simple :ftinction ofthe griticab and: obgervation :temperatures} so 
(thet; archaracteristic of the diquid; it 'is: more suitable:torconsider, not 
the absolute: magnitude of itsicoefficientef expansion at the given tempera- 


the-nature.and:the (iiagnitude of the deviation of its thermial 


pendent of. the working material and defined solely by 
has the that it 18 ¢ 
tures where gas, thermometty fai a 
radiation measurements, The, leg 
i.e. the quantity of heat, which. 
atmospheric pressure from 14:5" 4 
to be equal to 860 kilocalories....: 
of heat are compulagyy. 
missible limits of .error be 
the use of instruments with. greater error forbidden... Other. clauses 
‘in ‘the Jaw make provision.for,testing, and state, penalties for infraction a 
of the decree, The article concludes, with notes on the practical bases of 
the legal scale. of temperatir 


: from the normal course. In the comparison of a series of 
ae spe oo liquids at any constant temperature, a higher value 
of B corresponds with a lower critical temperature. On the other hand, 


temperature a minimum value of B ‘namely, oR ‘ and at the critical 
perature.a a a ‘maximum, ‘then an infinite value.as 
Char an e deviations from. the aboye Tegulari it 


is 


press high p, of ba: 
“on flat of the “A of the uid surrounded by 
‘saturated vapour there ré terids evaporate. Calculations based on 
‘the theory of diffusion indicite that drops of water and mercury of Tadius 
about 10° to 106 em. should’ ‘be completely ‘within a few 
owicz, McKeehan, and Targonsky ‘have 
“however, the raditis decteases only by 10 to d 
a period of several iours ; the rate of decteases, ‘whereas 
ce — Po. incr on 
gases ows that th rate 
y upon the absorption of the ‘gas. by the 
rogréssive retardation of evaporation 
the of the “age ” of the drop. Observations of evaporation 
‘under’ different ‘vapour show that the rate of 
‘the does “inctéase with the pressure difference pa Also, b 
‘editing the ‘Vapour pressure on ‘the drops, it is po 
tion ; and if the reduction is such pressure Yon 


the” pressure ‘Giffer 
‘Of the ‘evaporation of: 
evaporation’ depends 
‘drops, This ‘explains the obs 


yo 


are dé rmining the fa. ‘mixture. of 
“Higuids  evaporatitig “at” Constant ‘Composition 
‘bulblet anethod {Abstract 1279 (1910)) which: is capable 
= very accurate results. (2) By ‘means the Abbé refractom- 
 etet the-nsual. refractive ittdexscomposition cutive: is 
and, a definite amount ofsone ofthe ‘mixtures is 
-placed:inside ianid-allewed evaporate definite number of seconds, 
prism: being ithetsclosed> and the !refractive index! of the residue 
determined, :Repétition of this with other ‘mixtures: givés a curve, which 
the: other Curve! ati position corresponding with the mixture-which 
dogs not change in compositions 
in »which! a certain: volumeiof‘ air! atodefinite: temperature’ 
pressure :througly -amintures ‘ofothe: liquids ‘andthe |redulting 
‘sbangts leampositién: pressurd cutve’ fdr 
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384: The Evaporation of Small Drops of Waiter. N. Gudris L. 
IT ne State OF CQUUIDILUM agrees Nervin s 
aw, authors’ observations’ show that ops of ES 
the'si is, Within the lini 
| he size stated is, ; ts of accurac affected 
neither by the magnitude nor the sign of the 
"385. aporis es, J. King . Smediey. 
‘Phiys: Chem. 28. pp: ov., 1924.)—Three simple and rapic | 
4 


tetrachloride aad and. 200. ang ithe den 
Pressures, the, Hytivates, of Sadism 
and Potassium: Lartrates, and.their Saturated SolutionscH, 
Morgan. (Am, Chem), 2192-2196, 1024) 
The, method, employed was the method: with, mercury:ias:ithe 
enclosing liquid.in tensimetes’ bulb, of: volume 230 dbiwhich 
one-half to two-thirds. ¥ was, filled with: wapoug., ‘The observation! of ivan 
Leeuwen that. Rochelle salt.which had previously been. heated above 
nat be made, to.give reproducible values. of.vapour. prdssure 
was: confirmed, .. When,the. was heated vapour 
pressure, when, subsequently,.ab: 90%... reached apparently. constant 


value. which sanged on: both: the 


it .held : this,,temperature, and,, the. 
Solution, of (Rochelle salt show phase:.im such) a.:selution 
unstable. above 40°.C,... Eh the points:,obtained with 
decreasing temperature in the ‘transition range: fall, on; a: different: curve 
from, that obtained: withincreasing temperature inthe sameramgeinilicates 
had not been reached,, ‘The vapour pressures of Rochelle 


Salt, and, the hydrates of.sodium, dartrate, and. potassium tartrate .were 
determined, several ..temperatures,, between, 40%; 


gives. detaile of an apparatus: for, the: distillation: of 


dhydregen, fluoride from anbydrous potassium: acid fluoride; .It.consists 


aeheawycopper retort. whichis heated (by. arlarge; blast xing burner 
to apply, the heat)near the surface of the molten charge. The-lid 
and, leading: tebe are.\tightly clamped copper, leading: tube 

-hasija whamber tightly, packed with copper. wire to. eliminated:any isalt 
spray that may be carried over, The acid is then condensed in a suitable 

The freezing‘point, was determined in.a goldsplated icyli@drical 

copper! vessel fitted (with. @ copper: walled, in.iwhich . wascahserted 
The.acid was: frozen‘ swith -liquid: air antl 
{peratusecarve taken as; it. "The; freezing-point was 
found -be! Ehe ivapourd pressures Wasi .also, investigated. (in 

specially: designed, apparates madesof copper, full details:and diagram 


which. agei given: found that dt was possible:to. establish; the 
bie pila, tout i. bispil diivw as 


thorbughly was. bubbled throtigh: anhydrbus vliguide 
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ithe liquid and ‘the Weight ‘ofthe acid 
.6f.hlitrogen the density and apparent molecular weight of the’ gas’ 
calculated from the perfect gas law. The vapour density of HF was 
“thus determined ‘at a Series of temperatures ‘below its The 
‘data obtained, ‘together with ‘that’ Thorpe and Hambly for higher 
temperatures, Have -béén closely exantined ‘by’ asstiming ‘that’ the 
-contains: “equilibrium! omixtare* of HF and (HF), witha of 
‘association “of 6670 ‘calories per HF.” ‘Full experihental details 


(Opticab Soc. of America, Jo'and Rev.'Sci. Inst. 9. ‘pp. 599-2603,’ Nov., 


‘methods is “désoribed for''the automatic’ ‘regulation ‘Of high 
etemperatures/: ‘The “principle! of the ‘apparatus is that the heating’ coil 
sof ‘the jfurnace: fornis' atm’ of Wheatstone’ bridge.’ A change ‘in 
the furnace upsets the balance of the bridge, ‘which 
‘applies am E.M.F. the galvanometer' and operates a mhéchatiisin: which 
sinordases: of decreases ‘the ‘ctirrent through the’ furnace,’’ Thus’ ‘large 
‘amount of 'énergly ‘is! available for the ‘adjusting galvanometer; atid for 
‘a platinum ‘resistance furnace connected to a 110-velt supply the 
ain ogdlvanometer for?! 1% was ‘several millivolts.’ The main 
contact lopensand ‘closes’ Oride or twice per atid’ “the” thermal: 
dag: between heating’ coil ‘and “furnace interior “is such that furnace 
‘temperatute’ fluctuations” are” negligible. The essential’ parts ‘of ‘the 
apparatus are a Wheatstone bridge consisting of three 
fixed resistances with two variable resistances. The unbalanced e.m.f. 
isapplied to a galvanometer which works in conjunction'with a therthionic 
Walve and two relays whichiso regulate the heating éarrént that a‘constant 
ifurnace' temperature is’ maintained) ‘A full diagratt’ is ‘given: ‘With this 
ategulatotia platinuin-wound:furnace at’1400"6. ‘will’ be donstant: within 
forchours dt “a ‘time. ‘The’ chief advantages’ of thei method ‘are. its 
fease ‘and “certainty: ‘of: operation, no’ part ofthe’ mecharism is inside 
the: furnace cavity, high ‘and negligible: lag: heater 
A Substitiae fon' Liquid Wir tn: Work. 
Poindexter. America, J.‘ and | Rev. 9. 
-pp:'620+634, ‘Nov:, 1924.)—In using.mercury diffusion pumps to produce 
dow gas-pressures a trap. is essential between the pump ‘and othe’ vessel 
«whieh is to:be: evacuated, andthe absence:of such a trap: makes the lowest 
pressute attainable the vapour pressure of ‘mercury-vapour at’ the pre- 
“Usually a glass tube immersed liquid air 
is paper describes a method: “by! which *a\tube°con- 
taining sodium is used 4s 'trap,j and: the: pressure: 80! attaimediis:asslow 
as that obtained with liquid air. The sodium is not immersed in liquid 
ait, ‘the\use of: which ‘is: dispensed: with: \.A detailed’ description’ of the 
apparatus used andthe design of special sodium tubes Riven aswell \as 
‘experimental fesuits: Cadmium was also fotitid to work well it the trap‘as 
well zinc:and gold; but-the latter ‘to. a much lessedegree of efficiency. 
In experimental work it was found that.the lowest ‘pressure attained: was 
after:thirteen days, and::evew after: one ;hundred days ‘thepressure “was 
only Simm: of passing 
rasodiuin tubes?! odd gcidgiove 


m 
4 
a 
av 
| 
3 
Say 
| 


A pplication of; the) \Pyrometrie Method: to: thé. Invéstigation : of 
Equilibria High and VeiGrebensch- 
(Zeit. ppo'67+78, 18,1 1094)+Ex- 
periments :with :diphenylamine, urethane, phenol. ;and:. other substances 
-show:that,. though; requiring somewhat more complicated apparatus, 
the: pyrometric method) is,in' respects; preferable to: the: manometric. 
‘There great.saving of half, to three-quarters of an hour 
is-sufficient for, an investigation, in the,outse of which;the temperatutes 
of erystallisation at various pressures.cam be measured. | A, much sinaller 
quantityef the-substance suffices L.to 20g. against 40 g. genetally used 
iby.-Fammann the, manometric method:»,It,is also possible to 
estimate variations of temperature of crystallisation) with. pressure. This 
of. special, imaportance, because the. temperature, of; crystallisation—an 
important factor in the fundamental equation of Clausius-Clapeyron, 
aT/dp =.TAvjq—is very difficult to determine experimentally at high 
“pressures, ‘But the great, advantage.of this, method. is that. it)can be 
_-employed.-for the: investigation. of,equilibria‘ in, systems consisting, pf 
‘more | than one component), as ~was:.shown. by: ‘an: @ previous 
Chloride, Thallous Chloride. and Lead: Nitraie....M. Randall.and;A~ P. 
/Vanselow. (Am, Chem; Soc,, J. 46. 2418-2437; 
activity. coefficient can), be; bythe em: » method, the 
‘solubility method, andthe freezing-point) method: The’ authors have 
cused the first.and: third. methods; and describe:a new form, of. freezing- 
point apparatus; in, which two, Dewar flasks were. used, enclosed in' two 
brags cylinders, which could be evacuated so that all dissolved.air was 
removed. In making a measurement one of the flasks was filled with 
mixture,of ice and conductivity, water, the other, with ice’and a 
solution of the salt in: conductivity water.: One\of the.two junctions of 
thermo-element was. placed glasstube in each of: the: Dewar 
flasks, which were. provided: with stirringmechanisms: worked: by. an 
electric motor. An attempt was made to measure the conductivity of 
the solution, simultaneously with the measurement of the lowering of 
freezing-point, by enclosing conductivity cells in the Dewar: flasks, 
_ consisting of glass tubes open at,both ends and provided. with electrodes ; 
the lower ends, had. fine, mesh .cotton-netting. tied, over:them. to keep: out 
the ice, The.arrangement did not prove satisfactory, and the “‘:molality,”’ 
_in,moles per gr. of. water,’ ‘was. determined by drawing ‘off. some of 
- the solution and measuring its conductivity inan ordinary conductivity 
cell. The..activity. coefficients, calculated. from: the, measurements, with 
HCI, show satisfactory..agreement. with those calculated. from, the e.m.f. 
measurements; those calculated from, the; lowering, of the. freezing-point 
of. thallous,.chloride. show. those. calculated 
from..solubility) measurements.. -The.,values of. the activity, coefficient 
for, the. three salts investigated do not agree with the theoretical,equation 
of Debye and Hiickel, or la Mer’s modification of 
thet | H.N. A. 


Guild Publ. Service, Pamphlet No. 1. Brit. J. of Radiology, 20. 
pp. 171-173, Oct., 1924. .is extracted from the natural 
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gas it thie United thé extent: of 30,000 to40;,000-cubt ft. 
n6n-explosive ‘properties, iti can! be 
‘for ‘filling airship’énVélopes. Helium possesses .92°%) of the! Uftirig 
Of hydrogen, ‘and this can ‘be ‘increased’ by mixing helium with 
hydrogen; mixture remiaining ‘non-explosive ‘and non-inddmmable 
in Furtherchsés! of thelium«are ‘the filling ‘of thermionic: valves” for 
in-wireless' and for'ifilling incandescent filament ‘ar¢ lantips. 
‘Théo nearest “approach ‘to absolute’ zero’ of “temperature was° obtained 
“by: liquéfying* helium ‘temperature°of 490° ‘below’ “the freezing- 
point! ‘ofowater, temperature : of metals ‘were ‘found 
to possess a! Examination “ofthe: of 
heliuny supplies inthe British Empire shows ‘that 
helium’ could be ‘from ‘natural: “gases ‘in 
od ‘the’ ‘Heating’ of Ga: V. Boys." 
ogalient: feateres the Boys’ ‘Recording Calorimeter’ (See Gas ‘Jourtial 
28 and July 5, 1929, (10923) "aad “567 (1924): 
The details of the instruments can only be understood by the aid of the 
nine illustrations: accompanying’ the 'téxt: aonoté'the author destribes 
Améthod! fér the adtogenous’ soldering ‘of ‘lead when ‘the lead ‘sheet 
ods! very “thin. Bathe! which will’barely” melt lead? at “all, 
but./which' ensures a‘teduting: atmosphere at*the ‘point’ of? opération. 
>The welding is éffectéd by intense local heat formed by'w tiny arc between 
~a’pointed carbon as:negative pole and the léad as’ positive pole: The flame 
fed ‘with. mixed ‘catbon dioxide ‘supplied “by ‘two ‘large 
Ali Method’ ‘of Miovo-Gas ‘Awalysis. baw, (Clem. 
P5125." pp. 1946-1954, of ahéasuring 
tsiderablée’ volumes of gds under reduced pressure, thé simpler ‘provess 
twas adopted of the gas at ati "presstire in'a Calibrated 
or ait to ert dicey mia on nies 
of Pressure Gauge! R. Coxs-2(Optical Soc. 
of: America)! Jy and Revi Sei: Tast. 0. Rind’ 
‘Seombination ‘of the’ M¢cLedd ane ‘Pirani gauges was stiidied with 
‘of gases. The: ealibrationr curves ‘of pressure against gilvano- 
‘qneter*réeading were found ‘tobe straight. lines’ anid, except fot 
interchangeable for ‘all’ the gases ‘used. By using a'palvanonieter ‘of 
Chigh sensitivity and introdticing’ a compensating filament, the sensitivity 
Jof' the gauge was increaséd until a’ change'in pressure 6 nim. 
oPmereary would cauisé'a changé in deflection of on the galvatiometer 
scale. “Brief Comments ‘até ‘Gf ‘the releasé’Of carbon moiioxide atid 
from’ cocodnut chardoal” orf the adsorption” Of air ‘At ‘low présstite 
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Damping of > (Phil. Mag. 48. 
Being to miimerical’ Values for the toefficient ‘of damping ii the 
“equation “of ‘motion: ahd’ variation “with | pitch -and:with 
(¢hé méthod-of supporting ‘theewire, «Thesmethod adopted is to mount the 
upon’ suitable sonometer, so: that it/li¢s between the flat poles 
ett electromagnet; ahd . to set! oscillation’ by connecting! it 
Setied “with? the svalveimaintained| oscillatory circuit. 
Theainplitude oscillation! ofthe! sttingsis observed ‘at’a numberof 
“frequeticies “by! ‘nieans of: aireading microstope: !Observations: of 
wibration! form’ of the string’ by the:method of Krigar Menzel and/Raps 
“showed thatthe forced motion was very closely simple:harmonic. Three 
osonometers’ were used, two of wood (the base of one was:ctacked); the 
Uthird ¢onsisting of an iron lathe bed): fests ‘were made with the: string 
Jhorizontal and also vertical; great difficulty was experienced in/ithe 
er case in keeping the. amplitude constant, due to slight. chan es in 
ension. It. is. found, as ‘would ‘pe ‘expected, that’ the ‘damping w the 
tacked sonometer is greater for tie tincrackéd one. ampi 

efficient with wooden sonometety incréasés with’ pitch with Wertical 
ing over One bridge’ thé damping than’ when the String is’sup- 
‘potted horizontally on two ‘brid damping of a Vertical string, 
“supportedcon, alathe bed and.) tension. by banging weight, is 
small and, very: be nd _conditio 

the way,in which the weights are. attached to. t e string, vith. a si 
weight symmetrically fixed to tring it is, found th th 


ves ‘of ‘large ‘amplitude, but these “waives were: of very! low frequency. 
pages: record indicates a sinusoidal movement lasting about threeseconds, 
the. period, being. nearly one. second. . . record shows no 
of audible frequency. which. ‘would constitute. the’ noise ‘¢ 
author remarks on this observation, .which he consi 
— ” ure wave produced by the detonation of a 
/ auantity, of. explosive i is generally, found | to be of ‘low frequency, however 
"violent and however near to the charge the observation is made. . 
constitutes an accessory: phenomenon of practically negligible import- 
_ Reference is madé to. author’s experiences of a latgé explosion 
the momen “of arrival of the noise a of ait 


when at a distance of 7 km. from another Ob- 


par in relation to the stady of zones of silence. 
VOL, XXVIII:—A.—1925. 
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| "THEORY; AND ATMOSPHERIC ELECTRICITY 


i 
Om the Magnetic, Field of the: F.. 
(Comptes ‘Rendus, 179. pp. 895-897; Nov.. 3, 1924.)—-The :paper. contains 
idiscussion of the work of various investigators, commencing with 
‘Maxwell's ‘generalisation of Ampére’s law. of,action- /between: two, current 
‘elements, and | Poincaré’s. observations , thereto. |;.Section discusses 
of: the: action magnétic; pole upon. a; currentelement 
ble to the case of an:.infinite rectilinear’ current. section III 
aws:of Maxwell and>Laplace are: contrasted, and; the ‘reasons. given 
porto rejection of, ‘the latter.» Section: IV. discusses’ the :current. from 
“the | Lorentz: viewpoint: asa)icirculation with,.an 
velectric:and a magnetic:field:; The conclusion is drawn that. the, magnetic 


an, experimental, arrangement, of triode. circuits” to. com al 
‘warying from, 9-001 to 10 mf. The arrangement. illustra al 
and tables of. comparative measurements, given. 


Aug. 1924. )=—Mach ‘thaterial ‘from ‘scattéred Sources ‘bearing upon 
atmig ential dient” and ctidudtivity “is tabulated: Daily 
‘aa cha ges Of the ‘properties’ discussed!” in 

tetpretation will as’ the! causes of conductivity ‘changes 
are sought in the direct action; of sunlight rather than indirectly through 
‘changes,.in atmospheric. pressure. Some relation between, electrical state 
vand barometric \pressure.does exist. The great influence exerted. on the 
electrical properties of the atmosphere by.the humidity, renders any direct 
‘operation. of, sunlight: om ionisation improbable. The, desired connecti ion 

canbe found) inthe; vertical. streaming of the atmosphere, sarees 
radio-active emanations... ALR. 


402. Preliminary. Report on the Atmospheric vecorded 


the Apia Observatory, Western Samoa, May, 1922, ‘to April,’ 1924. 
Thomson, (Terrest.. Magn, 29. pp. 97-100; Sept., ‘1924 .)—The' paper 
ives, preli summaries of the atmospheric. potential-gradient data 
‘from. continuous Tecords obtained, undér the auspices of the Department 
Terrestrial . etism of ‘the Carnegie ' Institution of Washington, 
at ‘the Apia Observatory for. two years during May, 1922, ‘to April, 1924. 
‘he diurnal variation in the pe otential- gradient is determined from. those 


days on which no negative ‘potential occurred and its’ ding 
features ate the maxima at abut 8 a.m. 
,, 1924.) —The’ results 
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a. slow: lactivisation of chlorine’ océurs! which; with. 
current !velocity:'6f 3 litres ‘per hour ‘in! ‘a conducting 
diametér, at ‘a distance of 20 cm. ‘from the place where activisation ‘takes; 

placé, ‘still shows over a sixth part of the original value. ‘The activisation® 
is: so: much ‘the ‘stronger’ the higher the primary tension. “‘Whether the> 
activisation products are ions 


On Some Properties} Law- Tension Discharge T wes. Taylor. 


a.resonator excited by continuous. is here dealt with, The resonance 
curye is traced by employing, as was done by Bjerknes inthe case of. 
waves, an electrometric method... he experiments are, however, 
ni t carried outwith a circular Hertz resonator, but with a resonator, 
class. used. by Blondlet,. and. of such capacity. that. Thompson’s. 

formula, may be applicable to. it. ‘The decrement of the free oscillations 


* of the resonator obtained, from. the Tesonance curve. is the sum of two. 


terms, 3; }y- corresponding to the Joule effect, 5y to. radiation, The first. 
having been calculated starting from the ohmic resistance, the other 
is obtained by difference. The product A*5q varies little, and its.v | 
of, possible errors, and it is therefore. con-. 


406: On the from the Quartz-Mercury ‘Ave during 
the Peviod after First Striking: B. D. Watters. (Brit. J. of Radiology, 
20," ‘163-169 ; Disc., 169-170, Oct., 1924. the 1 


of the ' Value. meéatis of 4 tintometric 


which is illustrated’ the’ intensity at different portions of the’ arc was 


measured and was found to be 4 maximum in the central portion of the 
tube.” The subject is discussed “from the spectrographic’ aspects. No 
ex] laniation is offered of formed the of 
subsequent discussion. | 


‘Fonising Potentials of Ooh: Mackay. (Phys: 


Revs 319+829, Oct., '1924.)—Ionising poteritials for helium and 


fifteen: compound: inorganic: gasés were measured’ by accelerating photo-' 
electrons through 'a gauze into a Chamber where the positive ions produced 
wére: drawn to’a fine ‘Pt electrode;:madé small’so‘as: to eliminate effects : 
due:to'tadiation:, The current-voltage cutves obtained consist of 
lines the breaks: ‘Corrections for ‘initial velocity, etc:,;: were 

made-byobtaining'or the same curve both a break for the unknown’ gas. 
and ‘one’ for:‘mercury «(10-4 volts). The values: found: are, in volts: 
helium; ‘24:5 ; hydrogen, nitrogen, a0: oxygen, 12¢5,°16+1 


| 
| | 
mercury arc. Simultaneously readings of current and voltage were q 
taken. “The noticeable feature ‘is, on striking the arc, a very imtense ; 
radiation which rapidly falls off during the first and second minutes q 
and’ ‘then ‘slowly rises again, without reaching the value of the first a 


142). 1 SCIENCE ABSTRACTS: 


HL. 18-8); HBr, 13+2 2-8 water, 13-2 11-15: 18*2 30 
Brg; 83° ‘T,,/10- 1403}; CO; 16765 HyS, 
Comparison: is made: with« results of; other, observers. ‘Theoretical Inter-: 
pretation.—An iattempt,is-miade ‘to: test the thermochemical «method: of 
estimating ionising “potentials iin those where; 
data available;:-:No process of ionisation involving! molecular: disso+: 
ciation seems consistent with the experimental results:, This and:other: 
evidence suggests that in those cases (HCl, HBr, HI) in which the'thermo;;: _ 
chemical calculations yield accurate results, the agreement may be for- 
tuitous, ‘and that the lowest ionization potentials in each casé corresponds 
to ionization without dissotiation.“ [See Abstract 


“#08. Inffience of Gaseous Diffusion on Almost. ‘Sabirated, “Currents. 
Jamé. (Ann. d. Physik, 75. 4. pp.'301-40%, Oct., 1924) mathe- 
matical paper, in which consideration of the diffusion and reunion of 
ions in gases is applied to thé development of the curtent-potential charac- 
teristics for almost saturated currents, that is, those proceeding according 
to falling ‘powers of the potential difference. Older results for the plate 
conderiser are réndered mote exact, arid fresh’ calculations for cylindrical: 
and spherical condensers made. Characteristics are derived which hold — 
for any potential difference, cues that the distance between the élec- 

“409. Modification of Laws of Tons the 
Quantum Theory. 8S. C. Roy, (Indian Assoc. for” Cultivation of Science, 
Prog, 9. pp. 61-81, 1924.)—Although the Classical electron theories of 
metals, developed by Drude, Lorentz, Thomson and others, have given a 
fair. account of the various outstanding physical properties of metals, 
suchas the heat and electrical conductivity, the Peltier-effect, the Thomson-. 

effect, the Richardson-effect and.so on, the various secondary hypotheses. 
which, have been advanced to explain these phenomena are seldom con-. 

_ vin¢ing and are often in contradiction with one another... The most obyious. 
difficulty, ‘however, is the question of the heat-capacity,.of metals. If. 
the “‘ free ’’ conduction electrons could claim their full share, in the equal. 

distribution of kinetic energy, then this share. of energy. should be plainly 

noticeable, in the atomic heats of these, bodies, Such an increase, in the . 

atomic heats of metals,as.compared to metalloids contain vanishingly, 

few, free electrons, has. never been. discovered,,; F rt, as. Lorentz has. 
pointed gut,, the classical electron theory invariably to Rayleigh’s law. 
of radiation. In recent years the ideas have been developing that the law. 

at equipartition « of energy for the. metallic electrons has.got to be aban- , 3 

oned in favour of Planck’s quantum law. The difficulty, however, lies 
in’ properly quantizing the motions of the metallic electrons and in — 
explaining the: therma) conductivity. of: metals: andthe correctnéss of 

quantized: theory:: Lindemann 

has pointed out: that/the:.expression ‘‘ free “!nelectron, isuggesting» ori’ 

intending; to suggest: ‘am electron normally not: under the action: of 
force'is really: a» contradiction: It is,therefore; conceivable: 
that: metallic-electrons:instead of forming an ideal -gas, 
condensed solid... Im continuation: ofthe conceptions.of Born 
it may be.assumed that a metal of:interlocked space: 
lattices of electrons, atoms or.atomiic residues) Lindemann has drawn 
& theory\of metallicstate-on the:hasis of theseiideas.:/ J. J. Thomson 
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hasprecestly; developed similan ideas|in his-electron 
object:of the present paper is to consider statistically: the laws. of:emission | 
of donstorieléctrons front) hot;metais: ow the) basis of the! supposition:that~ 
the: metallic: ions: or <electrons: behave:in all:manner. like Planck’sdine: 
vibrators while: the emitted onés constitute: an! ideal: ntonatemici 
is £ontluded thatit: would be any:definite opinion. 
on the question of. identity between photoelectric and thermionic work 

functions, specially: in viewof:the:uncertainties:in the; determinations: of 

theslong cwave-length limits.-(.Thei data) given here points! 
corresporidence: between ithe; two; and diso: to make it:abundantly clear: 
that; the ;worle-function: the atemiovolume: 


supplemerit:to previous work of the author’ (see 
points::arec hereconsidered 
effectiin the pencil ; (2) the effect.of:introducing oxygem and: nitrogen, to. 
thé hydrogen in the dischatge space }:and (3): the 
of the’ current. ‘The results are shown in both ii and tabular 


411. Conditions for Statistical Equilibrium between Atoms,: 

and: Radtation. oP. Ao My Dirac. (Roy, Proc: 106, ‘pp. 581-596;; 


1024: considering non+radiative encounters, 
point out that for thermodynamic equilibrium, when atoms are transferred. 
te higher stationary states by collisions with; free, electrons, the reverse 
process; by: which an atom falls from -a higher to; a-lower state, the whole 
of| the surplus energy being given to.a colliding.electron, must.occur often, 
enough: to; balance the, first process, .. Fowler: has shown, however; that, 
there may-be cycles of inseparable:processes, each of which does not halance: 
individually, though the whole-cyclei forms,.a -unit mechanism, which 
balances [Abstract 1257 (1924)}.. Jit:seems.plausible,; however, tosuppose 
that, af after any: encounter jall velocities. are reversed; whole; 
process will repeat itself backwards ; éach encounter will be just as likely. 
to occur as its converse, in which every velocity has changed sign; this 
converse is not the same as the above reverse process, in which the veloci- 
ties beforé and after the encounter are the Same as those after and before 
the.original encounter ;,.the,converse and reverse encounters.are go related 
that one canbe obtained from, the other by successive reflections in three. 
mutually. perpendicular, mirrors... and_so, their frequencies of occurrence, 
must:be equal... It.is possible, to apply. the, principle to, the general case, 
of. encounters, between, an arbitrary, number. of systems, for pr 
which, may,.or, may, not. involve radiation, . The author frst. d 
the densi an-momentum per, unit, yolume 
similar particles, moving, in any, manner but,such, that. 
distribution ,of ,vglogity 1s,constant im space and. time, .and. 
finds,.that, this, quantity 1s, invariant, under:.a Lorentz. transformation 
he. then, treats, mathe the equilibsigm .conditions, for non-re 
active, processes,..and proceeds .to, processes involving the absorption, « 
radiation, .and to. rocesses, he deduces,,the general 
law that.any,.atomic. process, emission,.of .one,.,or More, quanta, 
radiation, is stimulated as.that.of,any. 
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of'the emitted. quanta, the ‘ratio of the stimulated emission to the spon-: 
taneous emission being» proportional ‘to the intensity of: the: incident 
radiation divided: by. tie cube of. its frequency, independent of: the nature . 
of ‘the: process, thé direction'of the»stimulated ‘radiation being the same | 
as that of the incident. radiation: Formule for the: degree of ionisation | 
The Rechifying of Contact Stranski, 
‘Chem :113.upp. 131144, Oct: 18) 1924.)—As the result of the present | 
investigation it isconcluded that the rectifying: action of contact detectors » 
can be traced:to change in the detector substance’ which: exhibits»a: 
nounced direction effect. G.. 


Théory. Awiplifiers: ‘with: ‘Reattion. Filippini, \@lettro- 
tecnica, Nov. 25, 1924.)—This paper is mainly of.a mathe- 
maticalnature, and dealswith the subject under the following heads): (4) A. 
genérabinvestigation of the effect of coupling; (6) calculation of the total. 
value of the amplification the circle of the ; (d) theory» 

A whick Reacts Differently to Damped Undamped 
Vibrations. J. Zenneck. (Phys. Zeits. 25. p. 441, Sept. 15, 1924. Paper 
read’ before the Bavarian’ ‘Akad: d. Wissenschaften, June,’ 1924.)+-The 
natural frequency of @’tircuit;-with a coil containing 4n ifon core; depends: 
on ‘the amplitude of the current: Ifa damped primary system acts ona’ 
circuit in the amplitude alters: with time, and’ the’circuit will never be’ 
in resonance with ‘the primary system during the whole ‘duration of the: 
vibrations. It is shown that ‘the use of a circuit/of this kind to stop un-: 
damped vibration is only possible when the magnetisation of the core is. 
carried above the elbow of the curve, so that large currents are necessary. 
Iron-nickel amalgams may, however, be employed, which can be saturated | 
by fields smaller than one gauss: It'is thought that, by using such coils, | 
the damped vibrations produced inthe aerial by atmospherics may be 


ELECTRICAL PROPERTIES. AND. INSTRUMENTS... 


The “Conductivity of Marble? G. Stetter. (Phys. Zéits,” 
pp. 441-443, Sept. 16, 1924.)—The possibility of using marble as the 
material for a high electric resistance has been studied, and it has been 
found that the conductivity of this substance variés very greatly with its: 
humidity. ‘Carbon dioxide affects the conductivity when the air is‘damp, ’ 
since the soluble bicarbonate Ca (HCO,), is formed, the solution of which’ 
has high conductivity. The true specific resistance of dry marble, regarded — 
as a crystalline form of ‘CaCO,, lies above and below 
say at about 6 x 10'5Q) ; eight days in ‘air satufated with’ moisture’ 
brought it down to 10!®Q), while after soaking’ in water the specific” 
resistance was only about 10°C). In the last case the pores were filled: 
with moisture, while’ expostire of the dry material to’ moist air ‘coated’ 
the walls of the pores with moisture. It is suggested that measurements 
of conductivity under ‘differeit coliditions may give ‘as to” 
the structure of a stone, size of grains atid of pores." 


— 
~ 
ag 
. 


core. losses. with alternating current and the separation of hysteresis ¢ 


ELECTRICITY AND M. 146) 


‘Galvanic ‘Conductivity “and Hall-Effect Thin Layers, 
As Riede. (Zeits.f. Physiki28\ 1772215; 1924.) By making use’ 
of kathode scattering in streaming hydrogen it is possible to-set up nickel 
layers ofa given thickness ‘with “ar accuracy: of: mp. The law, that: 
electricalconductivity ‘is tothe ‘cross! section; holds!for’such 


layers of nickel up to’ the ‘smallest thicknesses; the uncertainty in the’ 
thickness being at most.12 mp. The Hall-effect in such layers:is propor-: 


tional to the’ strength of the field'in weak’ magnetic fields (less than’ 200°. 
gauss), inestrong fields it approximates limiting value: It!is propor-" 
‘the ‘primary ‘current “up to ‘a of nearly- 
105 amps, with an accuracy of ‘at least 2%.” the: neighbourhdod: 
of -a saturation ‘off field’ strength the distortion of the 


prise’ to 16, m 


is 


the magnetic properties of round bars of iron and its 
melted im vacuo and found a large i increase in permeability of the iron 
> ut double. The present. investigation is ‘concerned with, eat iron 
produced from metal melted in vacuo and rolled. The increase in perme- 
ability was not so good as in bars, but it is claimed to be 20 % better ‘than 
thee of Stalloy. In the course of the work it is noted that sheets. contain- 
a high percentage of aluminium have little retentivity, and are thus 
\ighly suitable for transformers, etc. The ordinary ballistic ring method 
was. used for the determination of ‘the | magnetic values, and in the case of 
AC. experiments a synchronous commutator was added to the apparatus. 
ct 16 rings to ‘be tested were stamped out from the sheet and tested in” 
ree ways: (1) Without annealing; (2) annealed in vacuo and. cooled 
slowly ; (3) annealed in vacuo and quenched. Tables of results embody- 
ing permeability, hysteresis loss, etc., are given for various alloys and 
ctrolytic iron, A portion of the work includes the measurement of 


idy-current, losses. Graphs are given « of the various tables. _S. G. 4 


Ain Blectrometer Method ‘for ‘Measuring Dieléctric ef: 


Liquids: “A. P. Carman.: (Phys. Rev. 24: pp. 396-399, Oct., 1924.)—: 
Differential idiostatic electrometer ‘for the measurement’ of dielectric: 


constants’ of liquids: The suspended system includes two: cylindrical: 


quadrants C, and C, suspended so as partly to overlap two fixed cylindrical | 
plates A and B coaxical and:C, and so placed:and connected that 
the torque due to the condenser’ AC, ‘is opposite'to the condenser 
To determine the dielectric constant of aliquid, one of the sondensers’ 
is immersed in it and the other immersed in a liquid or gas of known con- . 
stant, ‘and: the ‘differences ‘of’ potentials Vy — V,'and Vp for zero: 
defiection are read by the potentiometer method. "The dielectric constants 


are then proportional to (V4 — or Vp)? = , This method 


gave for the dielectric constant for distilled water at 25°C. hee 60-cycle 


AS ‘Trowb ridge. (Optical’ ‘Soc. of Ar a 
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Bp: Now. 1084.) adaptation, of 


-string-galvahometer to:recording purposes, and deals. in dotaid 


the source ‘of light; the timing device (in this cage a: small induction: ‘ 
motor controlled tiining-fork), the galvanometer itself,and the camera’ 
fon recortling both: the time and the: motion of the moving parts.(generally. 


two separate: moving!:parts), the -galvanometer. ‘The: 


electrical systems’ | are »described: andj: ‘illustrated. ..So me; 
specimen records:/-are:' 


4 othese: include‘ the.: make.’’ ‘and: 


break’’ of ‘current amps-through-two stringsiin series}: atime, 
scale of Or01-seconds is shown. -A sumber of records ofindicator diagrams: 


: beam ‘of light’ aré indicator diz 


records,taken were 2 in. wide and about 3 it. long ;, the movemen 


| ee the horizontal ‘component ot the magnetic fields at the suspended needle’ = 
"as the controlling field. “Fluctuations in its direction or. magnitude. cause 
errors. Provided. the direction of the field is. ‘constant, ‘errors due to 
 ‘Wafiations in intensity ‘Of the ‘controlling field aré eliminated by the use 
of a null method i in which the torque on the needle due to, the Specimen pa: 
~ . is balanced by a known ‘torque due toa current i in a system of coils. ete ae 
___présent instrument gives a control to any desired extent by an “ie 
applied field of constant direction.’ The apparatus ‘is adapted. 80 
both poles of the test en are effective. The magnetometer needle 
ig an approximately astatic pair of Magnets carried in two stirrups on 
an ‘aluminium rod suspended on a single suspension fibre. “The rod’ carries 
a small mirror, The magnets are separated by a distance. equal * to that Lee 
the specimien under test, if the two pole arrangement is used. per-” 


2 “manent magnet of system of coils is placed in a suitable position to give 


the magnetic coristants of the test sample ican be calculated... The paper 


of. the pressure variations in afour-cycleinternal-combustion engine running 
‘various speeds up to) 1248:1.p.m. are: also. given... Show, 


"the pt presstire change with time, “Various io’ 
mixture strength and ignition. are ill ustrate 


“ete 


the desired. controlling: field... Generally the Gaugain-Helmholtz system — 
was used, wherein fourcoils were connected in series i such’a manner” 
_  that-fora given current, they,all produced torque in:the same senseion 

the-suspended-magnets and inthe opposite sense to that ofthe two poles 
the-test specimen: ,By,adjustment of current in. the coils: the indicator, 
Spot of light is: brought-back to.zero and froma knowledge:of the dimen-5 
sions'of the apparatus,and specimen, and:the strength ofthe coil currents; 


gives.a diagram) ofthe system and full theoretical treatment: The: | 


‘meter has a great’ erratic ‘disturbances, 


)- objest ofthe paper, the. testing of various. 
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tor purpose the quantities and -G'= (BH) maxf87- are 
investigated j»where is ithe remanencé :H,; the: coercive:force):B 
and the’ usual! Significance. «Fhe: magnetisationcurves:of 
a‘ preatevariety of magnets investigatedare found to ‘exhibit 
remarkable symmetri cal properties to .a close degree of ap 
e.g. y H, ‘and y= = ‘then the ¥, Curve’ is‘ symmetri 
and -y, and: the fractién’ ¥ x attains its ‘ax. for ¥ It fohows 
é ‘magnetisation. curves ‘permatient’ magne 

Bes ‘with sufficient’ approximation by | 
‘centres tind’ the: values of B 
Spectra? Ne (Zdits:'£. Physik, 29.’ 8: pp; 288-293, }-The 
use of ¢hé Thomson ring is fitst discussed for investigating the’ magnetic 
permeability of iron’: Front of the’ high-frequency resist- 
ande Of coéfficiénits of sélf-itiduction 6f the ring the ‘apparent and true 
maghetic permeabilities of the iron wire ys and in are determined. "The 
He and py curves are found to..be, in. agreement with the viscous-elastic 
theory, ‘of the. spectra. Apparatus and measurement 
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Magnetic. Anomaly, Koursk.: \i(Jede et 
le Sopp: 1804190, . gravity. and magnetic anomaly 
at Koursk, Central Russia, has been (previopsly deseribediand proved to 
be due toa body of magnetic iron ore [Abstract 1300 (1924)}. No new 
result” is ‘heré’ given, ‘but détéiled “accounts of’ ‘the ‘the method 

A for, Mappi tic. Vector, Fields. | 
Sci, Tns st. 9. pp. 617— 
simple experimental od for the. determination 
a pal: mH operations « of the direction and magnitude of the magnetic fi eld. 
pipes The magnetic f field i is given in terms of. the local field strength 
of the ‘earth, and ‘the final diagram ‘shows the true ‘lines of ‘poles under 
uninfluenced by ie earth’s field. A ‘horizontal board is ‘capable 
‘rotation about a peg to a ‘table-top, which carries a compass needle 
dnd scale. “A vie ands rail parallel to. the: edge. of the table ‘carries a 
T- “square, which 1 lies across’ the movable. board.” Firstly” the ‘table i is SO. 
_ that zeTo deflection of ‘the needle is seen. The ‘position | of the 
board’ for “which the needle lies along the horizontal. component 
the éatth’s field’ ‘the’ t at the axis of the’ 
board of a board .be now Bivins 
through 90" the an be to éach other, 
and: the tangent: the» angle\of /deflectién ‘gives .the ratio of ithe. 
field Strengths, Place the tablelfor 
deflection: i (2):Put.magnet at any point iand rotate board until deflection’ 
is }then!the .earth's field:and: that due ‘to the miagnetoare: 
coincident; and: their:common direction is at right angles to the edge. of; 
the:table itself of along ione'‘edge)of the: T-square. (8) ‘set-sqiare:is’ 
plactd: against: the edge the T-squareand: the: board: retated>ithnough: 
90° until the earth and magnet fields are at right angles. be The magnet: 
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_ iscremoved, and a line drawn through its position by means of. T-square 
and» set-square records. the field direction. This is repeated for various. 


points and the whole diagram plotted: and. 


425. The Magnetic Susceptibility of, Helium, Neon, aad Mi tiro- 
gen. L..G. Hector. . (Phys. Rey. 24.. pp...418-425, Oct., 1924. \—The 
apparatus described in a recent paper by Wills and Hector. [Abstract 1936 
(1924)} for, the measurement ofthe magnetic, susceptibilities. of gases 
been rebuilt,so.as to enable the temperature. controlled. ‘to, 
and the sensitivity.of the method. increased... The gases used. were all 
carefully purified, and spectroscopic examination showed, no oxygen lines. 

. The results obtained for the volume susceptibilities at 20° C. and 760 mm. 
pressure for helium, neon, argon. and_ nitrogen, are..- 0:780, — 2:77, 
— 7:52, and — 4-91 respectively ; all times 10~". .. They: are probably 
accurate. to within 2%... These. results are of the order of magnitude 
required by. Pauli’s modification of the Langevin theory. of diamagnetism. 


426. Records of Princ Stotins at the 
Magnetic Observatory, Western Australia, from to M arch, 
1924. Wait. (Terrest. Magn. 29: p. 128, Sept.; 1924.) 


» 427, Principal Magnetic Storms recorded at the: Huancayo. Magnetic 


Magn: 29. pp..127-128) Sept) 1924.) 
428. Values of. the, M agnetic in 1924 at Stations 
in, the Union of the Soviet. Socialist Republics. (Terrest.. 


Magn. 29. pp. 105-108, Sept., 1924.) 


429. The Computation of Tabular F. Neumar .-(Terrest. 
Magn. 29. pp. 115-119, Sept., 1924.)—-A description is given ‘of a machine 
for the computing of results’ of magnetic and geodotic surveys. The 
hourly values of declination and horizontal and vertical intensity are 
computed’ by adding the converted hourly ‘magnetogram readings — to 
constant base-line values and ‘applying the necessary corrections for 
temperature, etc. The system includes the use of an addition table and 
special copy-holder i in conjunction with an adding and tabulating machine, 
and i is claimed to give high ‘speed and accuracy. The details of construc-. 
tion and ‘a diagram are given fully. After placing the frame of the 
apparatus at any desired base-line, the sum of this and any desired 


_ RADIOGRAPHY AND ELECTRO-PHYSIOLOGY. 


430. The Influence of «Radiology upon upon 

T. Horder. (Brit. J: of Radiology, 20.- pp:: 147-162), ‘Oct., 1924. Fifth 
Mackenzie ‘Davidson Memorial :Lecture.)--It givesa! general review of 
radiological ‘science, but contains:no ‘new matter. Of chief interest is the. 
recognition of the: value of X-ray treatment im: cases: of ‘carcinomata.: 

Since*the author is not a radiological specialist, ‘but a physician in touch 
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Furtl igns of pure oleate [Abstract 2 
coh ¢ forma tion 9! mono ecular yer, the 9 entation 
of, the ‘being differe nt h the three cases. above 
it’ calcula area of each of ‘the. three dimen- 
sions, ence the e it occuj trical 
which with the number 6:062 x 107%, by’ 
Similarly concordant, values are found for the value. of the electr 
for the mass,of the hydrogen. ‘That these, results. are. relia 
_shown. by. the. fact. that, for. each. the three. above concenitrati 
‘Produgt of, the, number of molecules, present, by, the area occupied by one 
omolecule: coincides with, the-total. area of adsorption, thi | 
P. 


of free surface: of the. li 
*solubilities, expressed as>mole! fractions, are’ practically, identical; above 
‘30°: The latent heats of sohitibmdf benzoic acid-are, ‘in calories per mole, 
7 ‘near the melting-point, in benzene 4770, in toluene 4630; from 26° to 
in int 6760 ; "and average for both $yétems 
over the entire range 6360. PRE A. 
The the Size.of Invisible Particles, in, 
RuKruyt and: Tendeloo... (K. Akad. Amsterdam, 
‘Proc: 27! 5-6. pp. Smoluch thas given. an 
-equation for the relation-between. the: viscosity: of, a; that. of, the 
dispersant 7p,. ofthe particles fraction ofthe 
total volume ¢, the specific ‘resistance of the sol, the dielectric constant, 
the radius ot the: and: the’ potential difference in ‘thé double 
‘layér*of the particle cataiphoretic determinations ‘made:on ‘the sol 


value’ ‘of’ difference in terms ‘of: the » potential. 
ifférenee “applied ‘at the electrodes,’ the ‘distance’ between the elec- 
and the ‘velocity of the particles; the authors’ have 


and’ do not Vary with thé chatge’ Of ‘the’ sol, which’ is ‘modified’ by the 
Tables’ are’ given for’ sols of starch, which: show 


t that values for and Actually are obtained from éxperiments 
using different quantities Of three different electrolytes, thevalue: of r 
“being about’ 7 s'that the diatieter of the hydrated’ particles ig about 
“14 pp: “Such particles ‘are invisible’ ‘ultramicroscope, "and only 
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give rise to a diffuse Tyndall cone. Even when the hydration 
left out of account the particle is too big to be considered as a chemical 
molec _It is hown, of the dry and the h 
particles are t6« wet ,‘so that: withéut the 


sodium car | 
“mined at 20°, 25°, 30°, 35°, 60°, and The on‘of 
ns an the: solid by direct estimation. The crydh 

int of the joint salts was found to be. — 2-45*, 21%, 
308 06%. The of the saturated solutions’ and ‘the 


“Theory. Z. (Zeits. phys." 'Chem.’ 
“Oct, 18, 1924.)-—The author resus tatés rem corrects Mid 
{Abstract 163 (1909)] and compared them with Ghosh’s'thedry. ‘ 
‘wide range of concentrations’ KCl, ‘NACL ‘RbCl dissolved ‘give 
conductivities ‘corresponding to ‘6ne-one-valued ‘salts ‘TICi’ dlso’ gives 
a linear relation between ¥7 and log, y,, but with a tendency to increased 
values)’: much less disso¢iated in SbCl, than Ghosh’s 
theory“démands: The: temperature ‘relations’ of the conductivity,comply 
qualitatively’ with the theory ; quantitative: conclusions eannot be 
‘reached! for want as'to the constants; A.D. 
feu! oy) in Brags... Heike,and K.Ledebur. {Zeits. 
f. Metallkunde, 16. pp. 380-381, Oct., 1924. )-*Proaf, of; the, existence, of 
the eutectic was obtained by the addition of manganese to a mixture of 
‘and zine!’ \85- parts’ of'a Copper ahd zine Cu, 45% Zn) 
“were melted ‘with 16) parts)/of ‘manganese. resulting melted 
“at 816°C,; and showed‘a further évolution of heatiat 490°.C. The micro- 
“stricture ‘was that trueeutectic’ “Theimanganese has favourable 
upon the decomposition of thie B mixed: att 
ak Effect of. Quenched. Alloys. Igarasi,, 
pp: :883-845, July,,.1924., Im; English, 79th, R 
from) dhe -Research Inst... for, Iron, Steel and. other, Metals.) —The ageing 
of alloys is. shown to, be; not an; unusual phenomengn, but.one observable 
im alloys ‘which a, transformation, or.a.. eutectoid change. and 
quenched: from a temperature, above it, and also jin. alloys. in, which the 
solubility. of,qne component jin, the. other, rapidly Ancreases with. rise. 
temperature.) The. investigation described was.carried out to. 
theageing effect in;several quenched alloys by. means of pensive deren fler 
tiak dilatometer. The. alloys, investigated were 0:9 .car bon, steel 
alloys, containing, 25,45. and: 75,% zinc ;., aluminium-copper 
valloys.containing 0:5, 45,and.88.%; of copper; , aluminium-mag- 
alloys., case. of 
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fact. ‘pévomies? more ‘severe, 

the dhatige froni austenite to tmattensite is nore difficult it ‘Virtue’of ‘the 

stability of atistenite.’’ In the eine 


a cohtraction. ‘The rmhagnesiuni’ alloys 


show ld °coritinual expansion’ if: below 
“8%, But if it exceeds 3: 

(Leite? 4.° 16: pp. 396-343, Sept! andoG. - 

“Dresché#;‘pp! 98228873 “Dises Part: I deals 
‘with’ of. ifon’ cotita avery small ‘percentage ‘that: metal, 
ing with ‘those’ with  niatked! thagnetio ‘properties the so-called 

OP Honak and Saite is’ investigated! fom the: 

“and thé mischatiical points°or view). 4 forged bar ‘was very brittle, éould 
‘be with’ a’ saw) but it was! Very difficult to it!) “THE ¢ffect-of 
‘qudirching’ | different’ teiti files was ihvestigated;> Brinell 
Hardness" and the’ microséopiéal structure ‘being observed: ‘Other new 
steels“are mentioned, including’ permalidy Stellite first :men- 
‘Hotied* ifiéotitiection with’ alloys which ‘resist'chemical aétion:’ There 
aintimber of different stellites, with varying" proportions 6f ‘cobalt, 
tungsten and chromium ; with these may be mixed smaller amounts of 
maiigahede, iron and carbon ; for ‘cutting tools sditable 
‘alloy tontains the‘ following: percentages Co 40.to 55, Cr 16 to'33'; W10 
‘to'1?; ap toe 2 and sometimes more; Fe up to 6: Tungsten is’ some- 
‘times patthy réplaced by molybdentm; and small amounts of vanadium 
‘Have been foutid impurities mahganese and silicon. Schulz has invésti- 
“gated the effect increased iron; “of carbon and of’silicon! new alloy 
chas found; to which thémame aktit has been nickel 
‘id added'to’ thé ‘above constituents (10%); it is possible “to ‘use more 
‘up t6°10°%, with: thissalloy;' which ‘makes it rather wheaper than 
stéllite} dt the same time a better cutting tool can be-made from it than 
from stellite for‘use with'a number of materials, though for a few‘materials 
‘thé difference:is ‘not’ greati) Mictophotographical investigationis“of both 
igtéllite and akrit were made, and reproductions of these’ are givér; these 
‘seem to'show that the cutting properties depend on the presence of sharp 
needles} probably of carbides, in the finely dendritic ground structuré. 
The. cutting tools are generally constructed by electrically welding small — 
‘plates of akvit' to bars of Sietiens) Martin’ steel ; ‘special welding mathines— 
‘have designed for this‘ purpose.’ The'alloy can be cast into a number 
of Suitably formed reas, Tard can by ‘Several'\6ther 
‘new steels-were mentioned in the diseuésion O A. 
‘The! of Rolled ‘Cubic ‘Metals: Wever. 
‘Physik? 28:2. pp. 69-90; '1024.)--The alteration ‘produced! inthe 
‘structite of lalathiniur ahd | ‘by rollirig the metals in ‘the cold ‘has 
deeit’ followed inthe different stages Of the’ process, 
‘the total Chatigé in-form’ being '‘inve ‘by means ‘of face’ pole’ figures. 
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In the case of. coarsely-crystalline aluminium foil; the alteration form 
_consists.first in a translation along gliding planesin the.sense of Tammann’s 
“hypothesis. [Abstract When, the, mechanical . treatment 
becomes more advanced,. such) tr, nis followed by, a rotation of the 
crystallites into. a, definite.end-position.. . Whether the mechanism of this 
rotation corresponds. with -that.of the. bending. slip observed - by. Marck, 
‘Polanyi.and Schmid in the case of the hexagonal metal zinc [see Abstract — 
/991.(1923)}.is not,clear.... These changes are considered from the crystallo- 
graphic point. of. view...The ideal end-position. of, the crystals is.masked 
_ by a very considerable spreading, which takes. place-in. 
440. The Speed of Cementation of Copper as a Function of the iF cpere- 
Peczaiski and A. Launert,, (Comptes Rendus, 179. pp..887- 
890, Noy,.3, 1924.)—The authors have measured the changes in the physical 
sproperties of copper;cemented,by various salts at. increasing - ~temperatures. 
Rods 25.cm: long were placed in iron.tubes.42 mm. diam.,,surrounded by 
ithe pulverised dry-salts,.and. the, tubes heated-in a.suitable.electric furnace 
tegulaied by a. thermoelectric: pyrometer. . The, rate, of; cementation is 
‘found to depend.on. several factors, such; as.degree of pulverisation. of the 
‘salt, temperature, time. From. experiments quoted with data for 
\potassium, chloride, at-.temperatures in. .,the, vicinity, of its: fusion-point 
‘the rate of cementation. is. practically the same..for. solid or liquid, and 
an,optimum, temperature,.exists. towards 850°. ..These..conclusions. are 
from, diameter and density. measurements, also included 
Coll) Eng.; Mem. .51-85,.1924, In; the 
results of.experiments .on.,the effect. of heat treatment ona Q- 25 carbon 
steel,.and on two. nickel-chrome steels. containing 2-75;:.Ni, 0:88.Cr and 
4:24 respectively. .In, the..case.of ,the,,fatigue resistance. of 
hardened and tempered.specimens it was found that thereheating tempera- 
‘ture should be'moderate.in order to give high figures., .The rate of cooling 
from -the reheating, temperature ‘influences..the fatigue, resistance, .. the 
quick cooling giving rise.to.more or less higher. resistance:than the slow 
cooling... The/effects of-rest. during the. fatigue test and of previous strain- 
ding: in. a smaller. stress range were found to increase. the fatigue resistance. 
‘The results'of statical and:dynamical tests on the, specimens, reheated to 
-various:temperatures are also) given, and it is shown. that, .in the case. of 
the. Velocity, of -Reaction. between Substituted. Benzoic Anhydrides .and.an 
Aliphatic. Alcohol, Hy. Rule.and T.. R,, -Paterson....(Chem, Soc., 
124, pp. 2155-2163, an organic compound 
has been compared to the introduction of an electrical doublet which 
vaties/in orientation. andi strength :with ‘the. of the ingoing group 
fsee. Jj,.J.; Thomson, Abstract doublet representing: a 
‘positive group such as, NO, er CO,H is the opposite orien- 
tation. to: that .representing:ia negative as, or.Cl. 
Further, change-in on substitution is 
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As of: are thé: dlectrical state: 
of the molecule, it-might ‘be expected that there would be:some regularity: 
in tlie ‘thanner! in which ‘they are ‘affected by different substituents: 


Previous work on these lines ‘by Rule, ‘Michael: and Oechslin;-Kellas; and: 
Olivier is described briefly. In the present investigation the! influence 
of the gro i the NO,, Cl, OCH;, and CH, upon the reactivity of ‘benzoic 
de been determined,’ using (a) an excess ‘of ethyl: ‘alcohol, or 
(6) @ ‘molecular ro n of cetyl alcohol in benzene solution:”’ 
arative figutes for the ‘substituents ‘CH,,’OCH,, and were 
the former method, but owing ‘to high reactivity and low 
jility ‘the majotity of the’ nitro- “and ‘chloto-derivatives: could not ‘be 
camined in this way, Since in presérice of the necéssarily large excess ‘of 
alcohol thé “reaétion ‘contintied rapidly during analysis: The relative 
effect Of the groups NO and Clas compared with H is obtained’ from 
the. rate of’ Teaction ‘of corresponding compounds with cetyl alcohol 
in benzené solution. Under the conditions’ necessitated of high dilution; 
, methoxy and toluic derivations reacted with extreme slowness, but 
ghange.p roceeded even more sluggishly i in solvents other than hydro- 
bow ey to the experience of Michael and Oechslin with the 
esterification of the free acids, the. anhydride reaction ‘was Seeing to. be 
high! to the influence. of substituents. H. Ho, | 
essentially different from the , Combustibility of coke in air. The teattivity 
is. the’ measure of the ‘power. of" the ¢oke to reduce more’ or less rapidly 
Je by the reaction: CO, 2CO. The reactivity depends upon 
the temperature, and strictly speaking must be measured under conditions 
of. equilibrium... But as.in. many. cases. equilibrium, is only..attained after 
a-eonsiderable period: of time the observations are tedious... The ‘present 
writers define what might; be called;a dynamic reactivity... They passed 
€0, through. asample of the coke under test.at a definite rate and measured 
the amount. of, CO produced. for, different temperatures of the specim n. 
The following. conclusions are reached. with. regard to the suitability of 
coke'used in blast furnaces... A coke isrequired. which has a small reactivity 
over the range 500° C. to 1100°C., but. which then augments to such an 
extent that the reactivity at.1500° is equal to that.of the best cokes 
usediin practice; .A coke of the quality indicated may be,obtained by the 
Constant, of Hypochlorous das. BG 
Soc.;'}.125. pp; 2227-42231, Nov.,-1924,)---Noyes and Wilson [Abstract 247 
(1922)} hdving: found for the acidic:ionisation constant of the amphoteric 
hypochiérous acid'a value-only.one-fifth of that.of Sand, the author deter- 
fnines this constant! by am)independent: method, estimating the free hypo- 
¢hldrous-acid in-a,solution of sodium hypochlorite by the partition of 
acid betwéen fhe: aqueous. solution and the vapour: above A, simils ar 
ai thad been used by Neumann and Miller, 1906.- The solution i is dis- 
eo the reduced'pressure of 12 mm. in a glass apparatus immersed in 
thé coricéh tration range N 
f'thé acid in*thé Gistillaté to that in ‘the solutiom:prowed: taibe 
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constant): about Which ‘would: support! Jakowkin’s view: that 
the molecule of the acid HClO is the same in the solution and.in its vapour 
This view was not shared by Noyes and Wilson, whose calcylations ate 
questioned’ by the author,’ The acidic constant found 

(Tohoku Univ., Sci. Reports, 12. pp. 365-392, July, 1924. _ In, 
Thecomplexity andinaccuracy of methods hitherto proposed for the separa- 
tion of Pt and Ir are referred to in reference to the importance 9 
availability, of a simple.and reliable method in the production of thermo- 
couples.and standard measures of length and mass, and in exact chemical 
‘and physicat research.. The method described in the present paper is 
purely chemical, the metals being selectively precipitated from their 
solutions under prescribed conditions of by 
treatment with Cu and Mg... A, A, 


ett: ‘Oxidation Poienjials.” 8. R. and F. (Chen 

Soc., J. 128. pp. 1830-1838, Sept., 1924.)—Oxidation potentials’ of 
Pa and ferrous salts determined in concentrated hydrochloric. tr 
and phosphoric acid respectively. The logarithmic. law shown to hold 
for variations of the ratio of the ferric-ferrous radicals ih concentrated 
acid solution... 1 ntration of acid. causes a decrease,in the 
tion-potential in each case, and this is attributed to the formation 
complexes. The diffusion-potential is insufficient to account, for this 
chang. in. potential. Potentials. plotted against | acid concentrations 
and discussed in the of of on ferrous and ferric salts. 
the Free Energy of Hydrogen Cyanide. Badger. (Am. Chem, 
Soc., J. 46. 2166-2172, ‘Oct., 1924)—In half of ‘the’ experiments a 
mixture of ammonia and’ seri ge (used to dilute the ammonia) was passed 


was added. to the ammonia mixture : hydrogen was not added, as it was 
supplied by the decomposition ‘of the ammonia: It ‘was not’ possible to 
approach equilibrium by starting with mixtures of pure hydrogen cyanide 
and hydrogen. The numbers of millimoles of H,, HON, NH,’ and Ny 
were determined by analysis, the H, being found by the 
tivity method, and the HCN and NH, being absorbed in distilled water 
and ‘titrated; in some of the exnpachients the HCN was absorbed in soda- — 
lime. The values obtained for K x 10® varied between 8-6 and 3-7, 
for’ ‘temperatures between 785° 811°; ‘and’ 
144 to 747 mm.’ K is the equilibrium constant: The“ constants, 

not affected by: thé direction of approach to equilibrium: Using 

. available data on the dissociation ‘of ammonia, and ‘the heat data, the 
free energy F of hydrogen’ cyanide gas ‘at 800° A: has beer calculated 
as 28,400 ‘cal, and, at” T°, = 30,600 + 0°60 Pog T ~0-00068T* 
Randall found 28,911 eal. bees peed Daly 


On the Velocity. of sin. Solutions. J. A, 


Christiansen... (Zeits. phys. Chem, 113; pp; 38-82, Oct. 18, 1984 
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one ofthis paper the works of Brénsted and 
former's expression (see Abstract 1929 (1922)} for the velocity of bimole- 
‘palardetaioabrection taking place between two of the ions in a salt:solu- 
receiving detailed attention; and theopinion is expressed by the duthor 
_ that Brénsted’s expression not merely affords approximate results, but may 
-beof exact validity. ’s alternative derivation of the kinetic activity 
‘factor is then dealt with, following which the author devotes: i 
-two'toan investigation of the velocity of bimolecular reactions from asome- 
th | VT where’ hi dendtes ‘the velocity 
atc, ‘the ‘itiolar concentrations of both 

"Phe iiipact nurtiber S,, ‘per sec. 
C 1, is of the molecules. con- 
cerned ‘bat independent of the concentrations.  Z,. and found to 
of the Same order and their relationship is discus in 


sanction in the:active complex,.C the concentrations of the different kinds 

| of molecules, and 7 a numical coefficient. Paragraph four is devoted to a 

| ‘comparison with Bronsted’s formula, and paragraph five with 


Pesults, general agreement being. found. . Ac H. Ho. 


The Relation between the Temperats 
A! ryling and W. A. Weso- 


Reaction. F..O. Rice, C. F.F 
Jowski. (Am. Chem. Soc,, J, 46, pp. 2405-2418, Noy., 1924.)—The tem- 
_ perature coefficient of a catalytic reaction is shown. to. be dependent 
Mainly. on the nature of the catalyst, and comparatively independent of 
the nature of, the,Jiquid in which the reaction takes place, or substrate, 
as. illustrated in. the following table, which shows the effect of adding three 
at. non-electrolytes to, the water, in the acetone-iodine- 


acid Jigg is the constant at 20° C., and Ag, at 25° C. : 

hy 20 


The values of: only litte, pre the diffeesises between 
those of are jarge.. Double compound formation ‘of ‘the substrate. 
with one of the constituents of the solution may affect the temperature 
coefficient, 'as there is usually a small heat change ; the effect cam only 
be small compared with the effect of a catalyst, which is usually associated 
with Jarge energy changes.’ Acid catalysis is attributed to the positively 
charged ‘hydrogen ion, or ‘!-hydrogen protion,’’ and catalysis by alkalies to. 
the hydroxyl ‘protion.’’ It is assumed 
VOL, XXVIII,—A.— 1925. 


CHEMICAL PHYSICS! AND ‘ELECTRO-CHEMISTRY. 
x9 
» ace Ox Cations, @.g. Of acetic acid, an 
formation of substituted ammonium. iodides, e.g. by allyl iodide and a 
dimethylaniline. Paragraph three inveStigates the electrostatic forces in . 
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ionic reactions, and determines how the expression found in paragtaph - 
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are:due to: ‘residual molecules,” 
-which are present.in: very small concentrations, and are connected: wi 

an equilibrium constant: in such a way that: their: concentrations, vary 
y with temperature, _Eor. instance, in. water the -simple.. water 
(hydrol).are present in very small concentration,-and are 
residual molecules ;, when hydrochloric acid is. added to: water it is prac- 
tically entirely dissociated, the H+. and Cl- mostly uniting. with several 
molecules of H,O to form (H .@H,O)* and bH,O) the residual mole- 
cules willbe HCl, H* and the concentration of these changing 
rapidly with the temperature. For a reaction to proceed with measurable 
speed, at:least one of the reactants must be a | 


brisk evolution of heat, in is, ‘observed, 
bape cracking or splitting of the specimen and a contraction of about 

30%. The transformation is accompanied by changes in the magnetic 
properties. Similar transformations are noted with Al,O, (at ‘600° C.) 
and Ct,0, (at 500°C.). Curves are given showing irregularities the 
coutilents of dilatation of various (allotropic) seared of Fe, ‘the ‘Calcined 


‘451. Hee plosion of Ammonia with Electrolytic Gas ‘with 
Caine J. R. Partington and A. J. Prince. (Chem. Soc., 125. 
‘pp. 2018-2025, Oct., 1924.)—Mixtures initially at 85°C. ‘and Hom. 
so that rio steam could condense. With electrolytic gas (e.-g.) the mixture 
becatiie explosive when the ratio e-g.[/NHg was just above 1, 70% ‘of 
the ammonia being then decomposed ; when the ratio was 2 the decom- 
position was complete ;' with still higher ratios there was no reversal of | 
the proportion of decomposition. With oxygen, when NHjoxygen 
‘>1-66, the oxygen unites preferentially with the hydrogen of the NHs, 
leaving N and excess of hydrogen unburnt; when <1-66, oxides of 
nitrogen are formed, the maximum oxidation of nitrogen being 16 % when 
NH,foxygen = 1-22. The commencement of oxidation of nitrogen is 
_ accompanied by a definite change in the appearance of the flame. When 
mixtures of N, and H, are exploded with O,, the amount of nitrogen 
oxidised is less than when the ammonia which would be formed from these 


452. A Condilion for Ensuring Safety with 
Inflammable Atmosphere. E. Audibert. (Comptes Rendus, 179. pp. 825- 
827, Oct. 27, 1924.)-—It is considered that the detonation of explosives 
as employed in mining gives, in the first place, a number, of gases, such 
as hydrogen, carbon monoxide, and oxides of nitrogen, which are in.a state 
of unstable equilibrium, The: interaction of these gases with the 
duction -of heat..and' flame then follows as a secondary: or ‘‘ residual ”’ 
reaction. It follows: from: this sequence that. during: blasting a. violent 
development of pressure first occurs in the cavity, to be followed by'a 
progressive increase through the residual reaction. 


: 450, Allotropy of the Sesquioxides of Iron, Aluminium, and Chromium. 
G,. Chaudron and H. Forestier. (Comptes Rendus, 179. pp. 763-766, 
Oct. 20, 1924.)—Fe,03, prepared by drying the hydrate obtained by_cold 2 
precipitation of dilute solutions of the nitrate or chloride, is agglomerated 


tion, the:¢avity)is opened up before completion of the residual reaction; 
the accompanying flame has:access to the surrounding atmosphere, which, zt 
if.of inflammable gases or dust, may to ignition: there:is no 
practical ‘method of checking: the occurrence of the residual: reaction, 
the-essential condition for safety is to. ensure that this reaction is completed 
before. the participating gases reach the outside atmosphere... JThis: con- 
dition is ensured in the case of any given explosive by arranging a definite 
‘of “cliarge and’ the depth and nature of the cavity. Conclusions 
which ‘have been’ infetred from gallery ¢xperiments are not considered 
applicable’ in ‘mining practice, as the degree of confinement or tampi 
is not réproduced.: A’ further ‘method of investigation which 
followed, though without practical results, is to suppress either the residual 
reaction or ‘the subsequent ignition of the inflammable atmosphere ‘b 
inc ating with the charge, or otherwise introducing, an inert dust, 


The Safe Kiring of in an nosphere. 
E. Audibert. (Rev: Indust: Minérale, Colliery Guardian, 128.‘ pp. 1261- 
1262; Nov. 14, and pp. 1374-1375, Nov. 28, 1924.)—It is found ‘that when 

a high explosive with a combustion temperature below 2200° C. is 
in a fire-damp atmosphere, ignition is always produced if a sufficiently 
heayy charge. is.used. It would appear that apart from combustion 
_ temperatare and the heating due to conductivity, a heating effect is pro- 
luced by a compression wave which is propagated.. By photographing 
he detonation it is found that ignitions that cannot be explained by the 
heat, die to compression are. coincident, with the fori ation of a flame, 
It is found that explosives composed of ingredients surcharged with oxygen 
still produce gases capable of giving a flame which has a duration of several 
thousandths of a second and\is capable of) igniting, fire-cdamp.and coal 
dust...:An investigation of the. process of decomposition of solid. explo- 
sives has Jed to the conclusion, that the reaction proceeds. in a series of 
definite steps,-each stage possessing..a: definite reaction velocity. ..This 
contirms the conclusion of Latfanel aad Dautriche in 1912. that the hypo- 
thesis.of an instantaneous and. complete-reaction in the: front of the wave 
is: imadmissible.. By conducting. tne detonation. of. nitroglycerine. in. a 
leaden. cylinder,.a device is employed, to.collect the gaseous.products 
after. being subjected to sudden and varying, degrees of cooling... The 
quantity of free, CO, NgO;. and. Og, is is found to increase with. increase 
in the rate.of cooling, from which it is apparent that the transformation of 
nitroglycerine, into. gas gives rise not, to a completely oxidised system as 
stated by, Berthelot, but to a.mixture of reducing and oxidising substances 
which combine; together with a velocity, which depends.on the, conditions 
of temperature and pressure... The results obtained support the hypothesis — 
that during the passage of the explosion wave oxygen combines partially 
with nitrogen to form an endothermic compound, thesubsequent reduction 
of which by CO. liberates a greater quantity of heat than the combustion 
of CO to CO,.'. The interpretation of. the explosive phenomenoa seems to 
be as follows: In a gaseous, liquid, or solid explosive (E), the atoms con- 
stituting the molecule may, by combining in ditferent ways, .give. rise 
to:a cettain number (4) of gaseous systems (G). Among the 4 reactions 
(E) -» (G)the one actually produced by the explosion wave is:that which 
rapid under the prevailing of and pres- 
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sure and not the one which is most exothermic, an exothermic reaction 
being subsequently set up by the gaseous system thus formed: When 
k equals unity or when the most rapid reaction is at the same time the most 
strongly exothermic, ‘no reaction occurs behind the front ‘of the wave, 
This 


454. Thira Report of. the on Contact. Catalysis.. 8. Taylor. 

J. Phys. Chem. ,28. pp. 897-942, Sept., 1924.)—A summary is.given of 
recent investigations.dealing with the nature, mechanism and general 
technique of contact catalysis, the grouping of the matter being under 
the following headings:. wall reactions; catalytic hydrogenation ;, pre- 
ferential hydrogenation; dehydrogenation; promoter..action ; catalytic 
oxidation. and promoter. action; relation between extent. of adsorption 
and catalytic activity ; adsorption and catalysis ; adsorption. and the 
intluence of support materials ; heats of adsorption ; interface phenomena ; 
gas-liquid reaction velocities and catalysis; inhibition phenomena ; 
simultaneous action of catalysts and radiation; poisons; co-actions 
the mechanism. of dose. not lend. itself to 


“455. Volumetric of Total Carbonic atid’ in Dilute Solutions 
of Calcium Hydrogen Carbonate or in Hard Tap-waters. E. M, Crow- 
ther and W.S. Martin. (Chem. Soc., J. 125. pp. 1937-1939, Sept., 1924.) 
—Tne estimation of carbonic acid by precipitation with lime and calcium 
chloride is rendered more rapid and accurate by the addition of a small 
amount of solid calcium carbonate to provide nuclei set ‘the he eci jitatior 
of this compound from the solution. 


456. Studies in Contact The Metals with Respect 
to Dielectrics: A. Cohen and A. Curs. (Zeits, f. Physik, 29. 5. pp. 186- 
195, 1924. )—The Volta effect and the char with respect to dielectrics 


in high vacua is here considered, and found to depend (a) on the nature 


of the metal and its position in the potential series, ¢.e. its tendency to 
_ Split off electrons ; (6) on the nature of the dielectric with regard to ‘its 
acceptance capacity for positive metallic ions. The charges’ on glass and 
quartz against other dielectrics are then investigated: Mercury and the 
amalgams of the noble metals are found to be charged positive with 
_ Fespect to all the dielectrics employed, viz. diamond, quartz, flint glass, 
‘radium glass, ebonite, sealing-wax, and amber. The.amalgams of other 
metals, ‘however, such as zinc, cadmium, tin, lead, etc., at certain con- 
céntrations are negative, and concentrations affording reversibility are 
established. Towards diamond the amalgams of the alkali metals at all 
concentrations are charged positive, and a method has- been developed 
which ‘renders possible the study of contact electricity phenomena at 
the diamond. Data are given, showing the magnitude 


457. J. ‘Av Beattie, 
is Chem. Soc., J. 46. pp. 2211+2223, Oct., 1924. )+It is shown that the 
phase rule can be deduced for any system in equilibrium. The author 
_ proceeds to deduce the phase rule for galvanic cells when in equilibrium, 
and applies the result to several cells. ee oe 
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58. Sent of ew. A. V. Butler, (Phil. ‘Mag. 
48) «pp 927-035, Nov., shows that ‘the’ existenée of 
large metal contact:p.d.’s is in mo way inconsistent with the cortespondenée 
between thee.m of a galvanic cell and ‘the energy of the chemical-reaction 
éceurring therein: The statistical expressions deduced in previous! papers 

[see Abstract 3053 (1924)} for the different conjunctions are coordimated; — 
and a theory of a typical galvanic cell is outlined which includes‘as different — 
aspects of ‘the whole truth (1) the metal contact theory; (2)>the 
‘“chemical ’’ theory; (3) the Nernst theory of metal electrode p.d.’s; 
(4) the relation between the e. = and total energy ne expressed in 


(Comptes Rendus, 179. pp. 827-829, Oct. 27, 1924.)—The 
separation of lead from tin is brought about from a solution containing 
20 ¢.c. conc. hydrochloric acid, 5 ¢.c. conc. hydrofluoric acid, and 1 grim. 
hydroxylamine hydrochloride in 225 ¢.c: ‘solution. ‘By an ‘apparatus 
described in Abstract 241 (1925) the lead is separated by the application 
of an auxiliary potential of 400 millivolts, while stannic salts form a complex 
fluoride from ‘which the tin is not separated. Prior to the electrolysis 
the solution is boiled with hydrogen peroxide to ensure the tin being in 
the stannic condition. During the first ten minutes of the electrolysis the 
temperature ‘of the solution is kept not below 60° C. and subsequently 
lowéred to 20°C. The tin is eventually deposited on a copper-coated - 
_ kathode after adding to the solution boric acid and ammonium. oxalate 
and applying’ ah auxiliary potential of 600-650 millivolts. “The separation 
of | and enttinony from mA as. 

P. 


A. M, Collins. (Am. Chem. Soc., J. 46. pp: 2256-2267, Oct:, 1924.)-The 
cell employed in most of the electrolyses described in the present paper is 
of atinular form with a porous asbestos diaphragm sepafating the anode, 
of thick sheet Cu or Pb, from the cathode, of thin sheet Cu or Cu gauze. 
Owing tothe oxidisable charactér of some of the substances experimented 
upon (e.g: benzaldehyde), arrangements are made for working in:an atmo- 
spheré'of N.’ The:currentis maintained at 0-5 amp. over about two days, 
a p.d.\of 15-30 volts being usually necessary.. Immediately after. the cessa- 
tion’ of the current a back e.m.f. of about 1 volt is observed, 

hearly to zero in @ few minutes: The cell is charged with benzaldehyde 
containing ethyl iodide and triethylamine, the latter pair at first intet- 
acting toform tetra-ethyl-ammonium iodide, after which the electrolysis 
is started. One of the products is the ethyl ether of ethylphenyl carbinol, - 
never before prepared: The reaction by which this compound is formed, 
involving the electrolytic introduction of two ethyl groups into the benz- 
aldehyde molecule, is discussed and: its analogy with the Grignard reaction 
and with ordinary reduction reactions is pointed out. ° siaatog behaviour 


fAccad Sci. Torino, Atti, 59. 14, pp. 323-329, 1923-1924:)-With this 
apparatus albumin is separated from globulin by electric osmosis. It 
consists tally of Shane open gless tubes united to form the letter 
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of which one ‘heandh vertical: the’ other two ‘branches: areatlosed_ 
by diaphragms and dip into two: beakers .each: containing distilled: water 
and a metallic electrode.', The ¥-tube contains the liquid to be examined; 
which is kept in a state of continuous though. small movement; by a 
current of air. The distilled water must flow continuously... The current 

is regulated so that:in about 30 seconds the electrolytes almost completely 
disappear, after which the albumin remains in solution and the globulin i ba 


eofLead. S.Glasstone. (Chem. Soc., J. 125. pp. 2414-2423, Nov., 
1924 )-—Extending previous: work (Abstracts 1633 and 2643. (1924) to 
measutements at varying hydrogen-ion concentrations in various. electro: 
lytes (sulphuric acid, caustic soda, alkali salts) and to the determination 
of the minimum overvoltage at which bubble formation is. observed; 
the author first roughens his bright lead electrode as-kathode in sulphuric — 
acid and then places the kathode in the respective electrolyte ‘at: room 
temperature, increasing the polarising current until bubbles appear and 
then decreasing the current again. The potentials are directly.determined 
with low current densities ;. at higher current densities. the comnrutator 
method: of the author is used, the polarising current being.cut off. for one- 


sixth of a cycle... The author finds that the second term of the usual formula 


E. +-b-log-I should be written a2 + 5 log where E =-over- 
voltage, I. current .and.a,.b, c constants, because, electromotively-active 
material: is. removed. from ‘electrode by diffusion. Calculated. and 
observed values are-then in excellent agreement. . The ¢ is small-except 


at high current density. At appreciable values of I the kathodic potential 


of the electrode is influenced by the alkali-metal ion, but the overvoltage 
little afféctéd. The supersaturation with gas of kathode (Thiel 
and Breuning) is fovirid to unimportant. The) minimum; overvoltage 


ata bright lead electrode is 0-67 volt in sulphutic 55 in: alkali ; 


46. -—pp. 2175-2179; -Oct:, 1924.)\—The: extremely’. ielectro-negative 
character of fluorine has been little investigated owing to thé difficulty 
of its preparation in large quantities. The present: method is an\improve- 
ment of the fluorine generator of Argo, Mathers; Humiston: and: Anderson, 
and ‘develops the téchniqnue for the regeneration of) the. electrolyte and 
the continuous: generation of large quantities of fluorine.’ Argo, Mathers, 
Humiston and Anderson (see Abstract 1262:(1919)]:. Fhe method consists 
in the electrolysis of fused potassium acid fluoride in‘a cell which. consists 
of an electfically heated ‘copper vessel which sérves as kathode and: elec- 
trolyte container.» The present experiments developed: means for elimina; 
ting the difficulties hitherto encountered, namely:: (1) The obstruction of 
the delivéry tube’ by: foam arising from the bath ; .(2)-the'regeneration 


of the dleétrolyte; (3)! after running some time the; anode became short- 


circuited to the diaphragm through the insulating seal. The overcoming 
of ‘these difficulties is described a detailed account type, of elec- 
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